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PREFACE 


Manual Objectives 

This manual describes the use of the tools available for the VAX 
11/780 WCS' user. The appendices contain the VAX 11/780 Definition 
Language, and a sample program expressed in this language. 

Intended Audience 

This manual is intended for assembly language programmers and hardware 
engineers. The reader is assumed to be familiar with microprogramming 
and the characteristics of the VAX CPU architecture. 

Structure of this Document 


This manual describes the process of assembling, loading, and 
executing a microprogram. 


Associated Documents 


Information on the MICRO2 assembler is given in the _ following 
document: 


MICRO2 User's Guide/Reference Manual (AA-H531A-TE) 


Information on the VAX 11/780 Data Path is given in the _ following 
document: 


VAX 11/780 Data Path Description (AA-H307A-TE) 


Information on the VAX 11/780 software is given in the following 
document: 


VAX 11/780 Software Handbook 


The VAX/VMS command language and environment are described in the 
following document: 


VAX/VMS Command Language User's Guide (AA~D023A-TE) 
The text editing capability is described in: 


VAX-11 Text Editing Reference Manual (AA-D029A-TE) 


Information on the VAX 11/780 Hardware is given in the _ following 
documents: 


VAX 11/780 Hardware Handbook 
VAX 11/780 Architecture Handbook 


Conventions Used in this Document The conventions used in this 


document are the same aS those used in the VAX/VMS Command Language 


User's Guide (AA-D023A-TE). 


CHAPTER 1 


INTRODUCTION 


The VAX-11/788 Extended Writable Control Store consists of 2048 words 
occupying addresses 18998 through 1FFF, 19824 words occupying addresses 
1C@g through 1FFF when G&H is present. Each word contains 96 bits 
plus three parity bits. User microprograms that enhance a machine for 
specific applications execute in the Extended WCS. The process of 
writing, loading, and executing microprograms is diagrammed below. 


SOURCE fone --------- CORRECTIONS 
\ | 
\ | $--------- + 
\ \IZ NIZ | 
----> 4$------------ + | 
| EDITOR | | 
Sa al a + | 
| | 
SOURCE sare (.MIC) ----+ 
\IZ 
+------------ + 
| | 
| MICRO2 |----> LISTING FILE (.MCR) 
| | 
+------------ + 


\IZ 

+------------ + +------------------- + 
| | ---> | | 
| MICLD | | EXTENDED | 
| | <--->} wes | 
$o---- = + f/f --| | 

A ee ee + 
+------------ + | 
| INVOKING |<- | | 
| PROGRAM | | | 
| XFC | | | 
+------------ + +-~---- - ee + 


Figure 1-1 
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The first step in microprogramming the WCS is the creation of the 
microprogram. To do this, you write the microprogram in MICRO2 source 
language and create a source file (.MIC). Then, you assemble the 
microprogram to create a listing file (.MCR) and an object file 
(.ULD). MICRO2 detects as many errors as possible in the source 
microprogram, You correct the errors and reassemble until you are 
satisfied with the resulting microprogram. 


When you are ready to test the microprogram, you load it into the wcs 
using the microprogram loader, MICLD. You can then transfer to the 
microprogram by executing an XFC instruction in a main memory program. 


This manual describes assembling, loading, and executing a 
microprogram for the VAX 11/780 WCS. Some information on debugging a 
microprogram can be found in Appendixes C and D of the VAX 11/780 Data 
Path Description (AA-H307A~TE). 


A macro language for microprogramming the VAX 11/780 is given in 
Appendix A. This language, called the VAX 11/780 Predefinition 
language, defines the fields of the microword and a set of macros’ for 
performing the logical functions associated with microprogramming the 
VAX 11/780. A VAX 11/780 microprogram written in this definition 
language is given in Appendix B. 


CHAPTER 2 


ASSEMBLING YOUR MICROPROGRAM 


MICRO2 is a general purpose tool, written in BLISS, that executes 
under user control in the VAX/VMS environment. The MICRO2 language 
lets you express the actions of a microprogram symbolically. 


The MICRO2 assembler translates a microprogram written in its source 
language to the bit representation that is loaded into the Extended 
wCS. In doing this, it performs syntactic checks on the program and 
issues messages if the source microprogram is not valid. 


Further, MICRO2 allocates any microwords that you do not’ specifically 
allocate. You can allocate a microword absolutely, specify a 
constraint on its allocation (such as the two lowest order bits of the 
address must be zero), or leave the allocation to MICRO2. 


The following sections provide a quick reference to the MICRO2 
language and its use. A complete description of the MICRO2 assembler 
is given in a separate document: 


MICRO2 User's Guide/Reference Manual (AA-H531A-TE) 


The MICRO2 User's Guide/Reference Manual is a tutorial, which contains 
many examples of the use of the MICRO2 language. 


2.1 PROGRAM STRUCTURE 


The MICRO2 assembler is a line-oriented processor, which accepts a 
sequence of input lines written in MICRO2 source language and produces 
a listing file and an object module. 


The input to MICRO2 is a source program. A MICRO2 source program can 
contain one or more memories. The bit-numbering direction and the 
program radix apply to the entire program. 
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2.1.1 The Bit Numbering 


The .LTOR and .RTOL keywords define the way in which the bits of a 
microword are numbered, so that MICRO2 knows whether to count from the 
left end or the right end of the word to locate a bit position. The 
form of the bit-numbering keyword-line is the keyword itself, namely: 


- LTOR 
-RTOL 


The .LTOR keyword directs MICRO2 to consider the bits of the microword 
numbered from left to right. The .RTOL keyword directs MICRO2 to 
consider the bits numbered from right to left. 


If no bit-numbering keyword is given, then .LTOR is assumed. 


MICRO2 uses the first .LTOR or .RTOL keyword it finds to establish the 
direction in which the bits are numbered and ignores any subsequent 
bit-numbering keywords in the program. 


2.1.2 The Program Radix 


The program radix is set by either the .OCTAL or .HEXADECIMAL 
keywords. The form of the .OCTAL and .HEXADECIMAL keyword-line is 
simply the keyword itself, as follows: 


» OCTAL 
- HEXADEC IMAL 


MICRO2 uses the first program radix keyword it find and ignores any 
subsequent program radix keywords in the program. 


2.1.3 Memories 


A program can include data for as many aS 26 memories. Except for the 
bit-numbering convention and program radix, which can be specified 
only once in a program, all other constructs are considered to belong 
to a memory. Each memory has its own address-space, word-width, 
field- and macro-definitions, and microinstructions. 


The beginning of a section of the memory is specified by a 
memory-indicator keyword. The memory-indicator keywords are as 
follows: 
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»XCODE 
where x is any one of the letters in the alphabet 
ex. -UCODE 

-ACODE 


The identification, definitions, and instructions following that 
memory-indicator and up to the end of the program or another 
memory-indicator are associated with the specified memory. 


2.1.4 The Program Title 

The .TITLE keyword-line supplies a title for MICRO2 to uSe as part of 
the heading of the output listing. MICRO2 reproduces the quoted 
string following the .TITLE keyword as part of the first line of the 
output listing. The .TITLE keyword-line has the following form: 


TITLE "“title-string" 


2.1.5 The Table of Contents 

The .TOC keyword-line supplies a subtitle and adds an entry to the 
table of contents. MICRO2 reproduces the text given in quotes 
following the .TOC keyword as part of the second line of the page 


heading of the output listing. The .TOC keyword-line has’ the 
following form: 


TOC "text-string" 


2.1.6 Listing Pagination 
The .PAGE keyword-line indicates a new listing page and, optionally, 
provides a table of contents entry and a subtitle. 
To simply indicate a new page for the output listing, include the 
-PAGE keyword without any text string, as follows: 

- PAGE 
To start a new page, add a subtitle, and make an entry in the table of 
contents, add a text string to the .PAGE keyword-line, as follows: 


»PAGE “text-string" 
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2.1.7 Comments 


Comments can be included anywhere in the program. A comment begins 
with a ";" character and ends at the end of the line. 


2.2 FIELD DEFINITIONS 
A field-definition consists of a name followed by the separator '/=' 
followed by the position of the bits within the word to be associated 
with the field name followed by a list of one or more qualifiers. The 
form is: 

field-name /= < left-bit:right-bit > { , qualifier ... } 


A single bit field can be expressed by including only the left-bit 
within the angle brackets. Qualifiers can be omitted. 


2.2.1 Names 


A field-name can be any valid MICRO2 name. MICRO2 allows a name to be 
made up of characters from the following set: 


ABC ...Z Upper case letters 
abc... Z Lower case letters 
Ool1l2... 9 Numbers 
! Exclamation mark 
# Hash mark 
& Ampersand 
( Left parenthesis 
) Right parenthesis 
< Left angle bracket 
> Right angle bracket 
* Asterisk 
+ plus sign 
- minus sign 

period 


ae 


question mark 
Underscore 
Space and tab 


| 
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2.2.2 Field Position 


The left-bit and right-bit are decimal numbers that identify the 
beginning and end bits of the field in the microword. If you 
specified right-to-left bit numbering, then the left-bit must be 
greater than or equal to the right-bit. If you specified 
left-to-right bit numbering, then the left-bit must be less than or 
equal to the right-bit. 


2.2.3 Qualifiers 


Qualifiers are used to establish a default for a field, to identify 
the field as one that can contain a label, to designate a field to be 
used for a parity bit, and to associate the setting of a field with 
the condition of other fields within the microword. 


2.2.3.1 The .DEFAULT Qualifier - The .DEFAULT qualifier specifies a 
value that MICRO2 can use for a field when the field is not explicity 
set. The form is: 


-DEFAULT = expression 


In forming a microword, MICRO2 begins with a word consisting of all 
zeroes, sets the fields explicitly set in the microinstruction, and 
then applies defaults. MICRO2 uses a default for a field if and only 
if no bit of the field is set explicitly. 


In applying defaults, MICRO2 uses the order in which the fields are 
specified in the microprogram. 


2.2.3.2 The .ADDRESS and .NEXTADDRESS Qualifiers - MICRO2 requires 
that the jump field be identified by either an .ADDRESS or 
e-NEXTADDRESS qualifier. A field defined with the .ADDRESS or 
-NEXTADDRESS qualifier can be set to the value of any label in the 
program. The form is simply the keyword, namely: 


-NEXTADDRESS 
- ADDRESS 


In addition to designating the associated field as a jump field, the 
-NEXTADDRESS qualifier specifies that the default for the field is the 
value of the address associated with the next microinstruction given 
in the program. 
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2.2.3.3 The .VALIDITY Qualifier - The .VALIDITY qualifier lets you 
make assertions about the conditions under which a field can be 
legally set. The form is: 


~VALIDITY = expression 


The .VALIDITY qualifier associates a validity expression with a field. 
If the validity expression is not satisfied when the field is set in a 
microword, MICRO2 produces a warning message. 


2.2.4 Value Definitions 


A value-definition associates a name with a particular value of a 
particular field. 


Value-definitions follow a field definition. A value-definition 
conists of a value-name followed by the separator '=' followed by the 
value to be equated with that name. The value-definition can also 
have its own .VALIDITY expression. Thus, the form is: 


value-name=value,.VALIDITY=exp 


A value-name is any valid MICRO2 name, as defined in Section 2.2.1. 
The .VALIDITY expression is optional. 
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2.3 EXPRESSIONS 


An expression in MICRO2 is enclosed in angle brackets. An expression 
can be any of the following: 


A number 

An expression name 

A function call 

A field value name 

A field contents indicator 
A predefined symbol 


The following sections consider each of these cases in detail. 


2.3.1 Numbers 

MICRO2 recognizes integers or decimal numbers. An integer is 
interpreted according to the program radix. A number with a decimal 
point is always interpreted as a decimal number. The program radix is 


set by either the .OCTAL or the .HEXADECIMAL keyword. If a program 
radix is not given, then an octal radix is assumed. 


2.3.2 Expression-Names 
An expression-name is defined by the .SET keyword as follows: 


-SET/expression-name = <expression> 


2.3.3 Function Calls 


MICRO2 provides functions for comparison, arithmetic, and Boolean 
operations. Also, MICRO2 provides functions to detect parity, shift, 
and select a case from a set of choices. 
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The functions are given in the following table: 
Function Value 


Comparison 
-EQL[opl,op2,...] 
-NEQ{opl,op2,...] 
-GTR[opl,op2,...] 
-GEQ(opl,op2,...] 

] 
] 


if opl=op2=... 

if opl<>op2 and op2<>op3 and... 
if opl>op2>... 

if opl>=op2>=... 

if opl<op2<... 

if opl<=op2<=... 


-LSS[opl,op2,... 
~-LEQ{opl,op2,... 


a ee 


Arithmetic 
-MAX[opl,op2,...] Value of largest operand 


-MIN[opl,op2,...] Value of smallest operand 
-SUM[opl,op2,...] opltop2+... 
-PROD[(opl,op2,...] opl*op2*... 
»DIFF [opl,op2] opl-op2 
-QUOT[opl,op2]} opl/op2 (truncated) 
-MOD[op1l,op2] remainder of opl/op2 

Boolean 
-NOT [op] Boolean complement of op 
-AND[opl,...] Boolean ‘and' of operands 
-OR[opl,...] Boolean ‘or’ of operands 
-XOR[opl,...] Boolean ‘xor' or operands 
»-NAND[opl,...] Boolean complement of the ‘and' 
-NOR[opl,...] Boolean complement of the '‘'or' 
-EQV[op,...] Boolean complement of the ‘xor' 


Miscellaneous 


-PARITY[opl,op2,...]J If operands contain an even 
number of 1's, then 1 else 0 
-SHIFT[opl,op2] If op2 is positive, then shift opl 


left op2 places else shift 
opl right op2 places 
-CASE[opl]OF[op2,...] The (opl-th + 1) operand of the list. 
That is, if opl is 0, the first op2 is 
used. Up to 32 choices can be given. 
-SELECT[{opl,op2,}...] The first op2 for which 
opl is true 


The operands of a function can be expressions. 


2.3.4 Value-Names 


Since a value-name is only defined for a specific field, it must be 
qualified by the field-name when used in an expression as follows: 


field-name/value-name 
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2.3.5 Field Contents Indicators 

The contents of a field can be designated in an expression by giving 
the field-name followed by a slash. For example, to find out if the 
current contents of field B contains the value 4, you write the 
following expression: 


- EQL[<B/>,<4>] 


2.3.6 Predefined Symbol Names 
The following symbols are predefined in MICRO2, as follows: 


Symbol Meaning 
- (period) The address of the current 
microinstruction 


2-4 MACROS 


The macro capability of MICRO2 permits the definition of a 
representation for a microprogram at a higher level than the basic 
field-value pairs. Once the fields of your microword are defined, a 
set of macros that set groups of fields appropriately for certain 
operations can be specified. Macros cannot generate more than one 
microinstruction. 


2.4.1 The Macro-Name 


Macro-names are formed using the set of characters given in Section 
2.2.1. In addition to these characters, MICRO2 recognizes square 
bracket pairs and commas in macro-names as indicators of the number 
and position of the macro parameters. 


The number and position of parameters in a macro-name are an_ integral 
part: of the name. (That is, the macro ABC[{][] is not the same as 
ABC[,].) 


2.5 THE MACRO-BODY 


The macro-body consists of any combination of field-settings and 
macro-calls separated by commas. When a macro is used in a 
microinstruction, MICRO2 replaces the macro-name by the macro-body 
associated with that name. 
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2.5.1 Parameters 


Square brackets and commas indicate parameters in the macro-name. The 
character "@" followed by a decimal integer in the macro-body 
indicates the position of the parameter in the macro-body. This 
character pair is called a parameter-designator. 


The decimal integer in the parameter-designator refers to the 
position, numbering from left to right, of the parameter in the name. 


2.6 MICROINSTRUCTIONS 


The microinstructions describe the processing to be performed by the 
microprogram. These microinstructions are expressed in terms of the 
field-— and macro-names defined. 


For each microinstruction, MICRO2 translates names into the 
appropriate sequence of bits and creates the associated microword. 
The microinstruction contains the information MICRO2 needs to set’ the 
bits of the microword. 


A microinstruction begins with an absolute address assignment, one or 
more labels, or both. Following this optional information, a sequence 
of field-settings and/or macro-calls is given separated by commas. 


That is, the form of the microinstruction is: 


address: 
{ label: } 
; { £ield-setting } .,... 
{ macro-call } 


Both the address and label can be omitted. 


2.6.1 Continuing A Microinstruction 


If a microinstruction occupies more than one line, the separator 
character ',' must be as the last non-blank character of all lines 
except the last line. For purposes of this discussion, the end of the 
line is assumed to be either the ';' character, which begins a: 
comment, or the actual end of line. Thus the last non-blank charact-r 
of a line means the last non-blank before the ';' or end of line. 
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2.7 THE MICROWORD 


MICRO2 creates a microword in the following way: 


1. MICRO2 begins with a word of the specified length in which 
each bit has a value of zero and a status of unset. 


2. MICRO2 then fills in all the fields that are explicitly set 
in the microinstruction. 


3. Then, MICRO2 sets any fields that have an associated default 
and that contain only unset bits. 


4. Then, MICRO2 evaluates any VALIDITY expressions. 


5. Finally, MICRO2 performs any parity adjustment indicated. 


2.8 THE ADDRESS SPACE 


The .REGION keyword determines the address-space. The .REGION keyword 
is followed by one or more pairs of address limits, as follows: 


»~REGION/low-bound ,high-bound... 


Low-bound and high-bound are expressions whose values are interpreted 
according to the program radix. An address~-space thus can consist of 
any number of address-ranges. An address-range is specified by the 
low-bound and high-bound. 


Any number of .REGION keyword-lines can be given. MICRO2 allocates 
the microinstructions following a .REGION up to the next .REGION 
keyword (or the end of memory) in the specified address space. 

If a .REGION keyword-line is not given at the beginning of a memory, 


MICRO2 assumes’ that the address space begins at 0 and ends at MAXPC, 
the highest available address for the given architecture. 


2.9 SPECIFYING THE METHOD OF ALLOCATION 


Within the specified address space, either sequential or random 
allocation (or some combination of both) can be used. 


2.9.1 Sequential Allocation 


In sequential mode, MICRO2 allocates a microinstruction by taking the 
address of the previous microinstruction and adding l. 
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MICRO2 begins allocating with the first address in the address space 
defined by the .REGION keyword and continues incrementing until it 
reaches either an absolute address assignment or the end of an 
address-range. 


When it reaches an absolute address, MICRO2 uses that address for the 
associated microinstruction and as the new base for incrementation. 


When MICRO2 uses the last instruction in an address-range, it chooses 
the first address in the next address-range for the next 
microinstruction. After MICRO2 uses the last address in the last 
range, it uses the address 0000 and issues an error message for each 
word allocated following the last legal allocation. 


2.9.2: Random Allocation 


In random mode, constraints can be given to select a set of addresses 
based on the low order bit configuration. Constraints are described 
in detail in the next section. 


MICRO2 first allocates all absolute assignments and constraints’ and 
then allocates the remaining microinstructions starting at the first 
unallocated address in the first address-range and continuing 
sequentially through the unallocated addresses of the address space. 


2.9.2.1 Constraints - Many microprogrammable microprocessors perform 
conditional branching by ORing some logic function into the low order 
bit position of the next microinstruction address. MICRO2 provides a 
constraint capability for generating a set of addresses for 
conditional branching. 


A constraint consists of an "=" character followed by a constraint 
string composed of a sequence of 0 and 1 characters. 


A constraint specifies a set of addresses. In response to a 
constraint string, MICRO2 chooses a base address that satisfies the 
low order bit configuration specified by the constraint. The bits of 
an address are always ordered from right to left. So the low order 
bit is the right-most bit. 


MICRO2 then assigns the next n microinstructions to the addresses 
formed by systematically increasing the base address counting only in 
those bits designated as 0's in the constraint string. 
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2.9.2.2 Indicating a bit that can be 0 or 1 - In addition to 0's and 
l's, the “character can e use n a constraint string. This 
character informs MICRO2 that it can select an address that has either 
a0 or al in that position for the base address. 


2.9.2.3 The size of the address set - The number of microinstruc-— 
tions in the set, n, is determined by the number of zeroes in the 
constraint string, as follows: 


n=2**X 


Where X is the number of O's in the constraint string. 


2.9.2.4 .Constraints Within Constraints - If MICRO2 encounters a 
constraint string within the set of instructions it is allocating to 
the block of addresses associated with an outer constraint string, it 
skips to the next. address satisfying the inner constraint and then 
proceeds according to the algorithm specified by the outer constraint. 
The purpose of the nested constraint is to skip over some addresses 
that would otherwise be allocated by the outermost constraint. 


2.9.2.5 Terminating a Constraint - A null constraint within the scope 
of the constraint terminates the constraint. A null constraint is the 
"=" character. A constraint can also be terminated by an absolute 
address assignment; however, in this case, MICRO2 issues a warning 
message. 


2.10 COMMUNICATION 


In MICRO2, communication among memories in the same program and 
communication among separate programs can be accomplished. 


2.10.1 Memory Communication 


Each memory has its own definitions, identification, and 
address-space. However, if the same field-name is defined in more 
than one memory, then the value-names defined for that field in any 
memory are known in all other memories that define the field. This 
feature permits communication between memories. 
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2.10.2 Program Communication 


Separate programs can be assembled and loaded in a control store by 
handling address space assignment and communication. If, for example, 
you wish to have n separate programs, you divide the control. store 
into n+l logical spaces, namely: 


fo) Communication Space 
Space for Program 1 
fo) Space for Program 2 


° Space for program n 


° 


If the address of entry points are fixed, these separate programs’ can 
transfer to one another. 


2.11 CONDITIONAL ASSEMBLY 


The conditional assembly capability permits suppression of the 
assembly of parts of a program. 


2.11.1 The Conditional Assembly Keywords 
Three keywords are provided for conditional assembly as follows: 


. IF/expression-name 
- IFNOT/expression-name 
- ENDIF 


These keywords divide a program into blocks. The .IF and .IFNOT 
keywords begin a block. They include an expression-name that is 
associated with either a true (1) or false (0) value. These keywords 
have the following meaning. 


Keyword Meaning 
- IF/expression-name If expression-name is associated with a 


true value (1), assemble the following 
block; otherwise suppress its assembly. 


. IFNOT/expression-name If expression-name is associated with a 
false value (0), assemble the following 


block; otherwise, suppress its 
assembly. 
In practice, a false value is any value that is not l. For example, 


if the expression-name has the value 2, MICRO2 considers it to 
represent a false value. 
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2.11.2 Conditional Assembly Blocks 
A conditional assembly block begins with either an .IF or .IFNOT and 


ends with either an .ENDIF for the same expression or another 
-IFNOT for the same expression. 


-IF or 


2.12 SETTING AND CHANGING EXPRESSION-NAMES 
Expression-names are defined and set with the .SET keyword as follows: 


-SET/expression-name=expression 


At the beginning of 


Once an expression-name is defined, .CHANGE keyword must be used to 
change its value. 
»CHANGE/expression-name = expression 
2.13 LIST CONTROLS 
The list controls specify which portions of the output listing are to 
be produced. 
MICRO2 determines whether or not to make a contribution to a file by 
looking at a counter. If the counter contains a positive number, 
MICRO2 contributes to the associated file. If the counter is a 
negative number, MICRO2 does not contribute. 
The list controls are as follows: 
Keyword Meaning 

-LIStT Increment the listing counter 

-NOLIST Decrement the listing counter 

-CREF Increment the cross reference counter 

.» NOCREF Decrement the cross reference counter 

~BIN Increment the object counter 

-NOBIN Decrement the object counter 

- EXPAND List all fields explicitly inserted in an 

instruction after the last line of the 
instruction. 
e-NOEXPAND Do not list fields. 


an assembly, each counter has the value 0. 
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2.13.1 The List Control Counters 





If a list control counter is positive, then MICRO2 creates’ the 
specified part of listing. If a list control is negative, MICRO2 
suppresses the specified part of the listing. 


The counter associated with the..LIST and .NOLIST control determines 
whether or not an output listing is produced. The counter associated 
with the .BIN and .NOBIN controls determines whether or not the object 
part (left field) of the listing is produced. The counter associated 
with the .CREF and .NOCREF controls whether or not names will be added 
to the cross reference map. The use of the MICRO2 assembler in the 
VAX environment is described in the following sections. 


2.14 THE VAX 11/788 DEFINITION LANGUAGE 


The VAX 11/788 Definition Language describes the VAX 11/7890 
architecture and provides a macro language for writing microprograms. 
A listing of this definition is given in Appendix A; the source for 
the definition language is available on a floppy in the VAX 11/780 WCS 
kit. This file (VAXDEF.MIC) is copied to SYSSLIBRARY when the user 
wCS tools are installed on a system. 


You can express the actions of a microprogram in the macros given in 
the definition language. Then, when you assemble your program, you 


include the file VAXDEF.MIC as the first input file, as indicated in 
Appendix A. 


2.15 USER INTERFACE 
The MICRO2 assembler is called at command level as shown below: 


Format 


MICRO2 input-file-spec 
File Qualifiers 


/LIST (=file-spec] 
/NOLIST 
/ULD = [file-spec] 
/NOULD 
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Prompts 
_File: input-file-spec 
File-Parameters 


Input-file-spec 
Specifies the names of one or more files to be assembled. If you 
specify more than one input file, you can use the character '+t' 
to separate file-specs. Input files must not have line numbers; 
such files are rejected by MICRO2. 


Description 
MICRO2 assembles the programs contained in the input-file-spec 
‘and produces a listing file and an object file. 


File Qualifiers 


/LIST [=file-spec] 
Directs MICRO2 to produce a listing file. If you include a 
file-spec, MICRO2 uses that file-spec for the listing file. If 
you do not include a file-spec, MICRO2 uses the name of the 
input-file, or the name of the first input file in the case of 
multiple input files, with the default extension .MCR for the 
listing file. 


/NOLIST ; 
Directs MICRO2 to suppress the listing file. 


/ULD [(=file-spec] 
Directs MICRO2 to produce an object-file. If you include a 
file-spec, MICRO2 uses the file-spec for the output file. If you 
do not include a file-spec, MICRO2 uses the name of the input, or 
the name of the first input file in the multiple input file case, 
with the default extension .ULD for the object file. 


/NOULD 
Directs MICRO2 to suppress the object file. 
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Examples 


1. MICRO2 ALPHA 


MICRO2 assembles the program in the file ALPHA.MIC and 
produces a listing file ALPHA.MCR and the object file 
ALPHA.ULD. 


2. MICRO2/LIST=BETA ALPHA 


MICRO2 assembles the program in the file ALPHA.MIC. and 
produces the listing file BETA.MCR and the object file 
ALPHA.ULD. 


3. MICRO2/NOULD ALPHA+GAMMA 


MICRO2 assembles the program formed by the concatenation of 
ALPHA.MIC and GAMMA.MIC and produces the listing file 
ALPHA.MCR. 


4. MICRO2/LIST=BETA/NOULD ALPHA 


MICRO2 assembles the program in the file ALPHA.MIC and 
produces the listing file BETA.MCR. MICRO2 does not produce 
an object file because the qualifier /NOULD is given. 


5. MICRO2 [SYSLIB] VAXDEF+MYPROG 


MICRO2 assembles the definition language in the file 
SYSSLIBRARY:VAXDEF.MIC and the microprogram in the file 
MYPROG.MIC and produces the listing file VAXDEF.MCR and the 
output file VAXDEF.ULD. 


File Specifications 


MICRO2 accepts any legal VAX filename. For the purpose of error 
reporting, MICRO2 abbreviates the filename to the first six characters 
and the extension to the first three characters. 


CHAPTER 3 


LOADING A MICROPROGRAM 


MICLD is a BLISS program that runs under user control in the VAX/VMS 
environment. MICLD loads the object files (.ULD) produced by MICRO2 
into the Extended Writable Control Store. 


MICLD requires kernel (CMKRNL) and error logging (BUGCHK) privileges. 
It uses VAX privileged registers and instructions to load_ the 
microprogram into the WCS and to report the WCS load in the system 
error log. To use MICLD, therefore, you must have privileges to 
execute in kernel mode. 


3.1 FUNCTIONS 
In loading a microprogram, MICLD does the following: 
° Verifies that the Extended WCS board is installed. 


ro) Initializes each word of the Extended WCS to a= special 
pattern. 


° Loads the set of ULD formatted object modules that make up 
the microprogram into the Extended WCS. 


° Optionally sets the entry vector (VAX address 10E0 hex) to 
jump to the place in the microprogram where execution begins. 


fo) Records the fact that the WCS was loaded into the system 
error log. 


The following sections consider each of these functions in detail. 


3.1.1 Verifying the Installation of the Extended WCS Board 


MICLD first checks that the Extended WCS Board is physically and 
operationally present in the system. If MICLD finds that the Extended 
WCS Board is not installed, it issues an error message and exits’ back 
to the operating system. 
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3.1.2 Initializing the Extending WCS 


If MICLD finds that the Extended WCS is properly installed, it then 
initializes each word of the Extended WCS, starting at 1888 and 
continuing through 1FFF (1C@@ through 1FFF if G&H is present) to an 
initialization pattern. 


You can specify the initialization pattern for MICLD to use by 
including the file qualifier /INITIAL, as described in Section 3.3. 
If you do not specify an initialization pattern, MICLD uses’ the 
default pattern given in Figure 3-1. 


fon ne nn ne eo 5 + = === + 
| | | | | 
| @ ooe O| DB 4] i) 4) l 6/1 @ ose @ | WCS ADDRESS | 
| | | | 

$o-- 2-3 $$ $$ en 5 = 5 = - = + + 
96 48 47 46 45 44 43 42 41 13 #12 4] 


Figure 3-1. Default Initialization Pattern 


Bits @ through 12 of the default initialization pattern contain the 
address of the microword in the WCS being initialized. Bits <47:42> 
contain a two (2) to guarantee that no reads or writes will occur to 
the main memory should the microword inadvertently be executed. All 
other bits in the 96-bit wide microword are set to @. 


After execution of MICLD, any microaddress not explicitly loaded 
contains the initialization pattern. If a microprogram mistakenly 
jumps to a word that contains the default initialization pattern, then 
the execution of that word causes a branch to itself with no-op 
function. The machine then loops at that instruction, continuing to 
branch to itself. Thus, if your program branches to an unexpected 
address, you get both protection and information. To recover control 
from this microcode loop, you enter the console "INIT" command while 
the console is in console command mode. If the console is not in 


console command mode, entering Control-P at the console will get it 
there. 


If a microprogram gets into an instruction loop as described above, 
you must manually reboot the system and then reload the WCS. 


3.1.3 Setting the Starting Address 


The entry vector (VAX address 10E@ hex) must be set to the address at 
which the microprogram in the Extended WCS begins. MICLD sets the 
entry vector to an address if an /ENTRY qualifier is given in the 
command line. If an address is given with the /ENTRY qualifier, MICLD 
interprets that address as a hexadecimal number and uses that number 
to set the entry vector. If an address is not given, then MICLD uses 
the address of the first microinstruction in the ULD file to set the 
entry vector. 
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If an /ENTRY file qualifier is not given, the entry vector must be set 
by using the console program or the privileged instructions before the 
execution of the microprogram is attempted. The entry vector is 
discussed further in section 4.1.2. 


3.1.4 Loading the Microprogram 


MICLD loads the microwords specified in the ULD file. MICLD begins by 
creating an image of the loaded WCS. It initializes this image to the 
initialization pattern and then reads the ULD files, starting with the 
first word in the first file and continuing sequentially until the 
last word of the last file. 


Each entry in the ULD file for a microword contains both the address 
of the microword and its contents. MICLD uses the address to 
determine the position within the image in which the contents of the 
word is to be stored. 


When MICLD finishes reading the last word of the last file, it loads 
the created image sequentially into the control store. 


MICLD permits over-writing. That is, it lets you load an address more 
than once. When MICLD loads a word into any address, it checks to see 
if the address has been loaded previously. If so, MICLD issues a 
warning message and then loads the new word into the given address, 
destroying the previous contents. 


If you take advantage of the over-writing capability of MICLD, you 
must be careful about the order in which you specify files when you 
call MICLD. If you do not over-write the WCS, then you can_ specify 
your files in any order. 


MICLD issues a message at the end of the loading process, indicating 
whether or not the loading was successful. 


3.1.5 Logging the WCS Load 


Each time MICLD runs successfully, it makes a note in the system error 
log that the WCS contents has been changed. These notes can help the 
system manager determine which user microcode is in the WCS, or relate 
system problems to particular pieces of user microcode. 
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3.2 VERIFYING THAT THE LOADING WAS SUCCESSFUL 


It sometimes happens that, due to a hardware malfunction, the wWCS is 
not properly loaded and MICLD is not able to detect that fact. The 
wcs is a write-only memory and MICLD, thus, cannot verify its contents 
by reading it back after loading and comparing its actual contents 
with its expected contents. 


Erratic or unexpected performance: of the executing microprogram can 
indicate that the WCS is not properly loaded. However, such behavior 
can also mean that the microprogram is not completely debugged. Under 
these circumstances, you can try to validate the loading process by 
one of the following methods. 


3.2.1 Using The Sample Program 


One way to try to validate the loading process is to load and execute 
a program whose behavior is known. The sample microprogram given in 
Appendix B can be used for this purpose. A command file that uses a 
test program to verify the installation of the tools and the loading 
process is included in the VAX 11/780 WCS kit. 


To invoke this command file in the VMS environment, type: 
@[SYSEXE] WCSTOLTST 


This command file assembles the sample microprogram (BSERCH) given in 
Appendix B utilizing the VAX Definition Language given in Appendix A. 
It then loads the resulting object file into the extended WCS and 
executes the sample assembly language test program (BSTEST) given in 
Section B.4. BSTEST executes an XFC causing the loaded sample program 
to be executed. 


After execution of the microprogram, control returns to _ BSTEST. If 
the microprogram executed properly, BSTEST prints the following 
message on the terminal: 


"Successful Test Completion" 


3.2.2 Sequencing With The Debugger 


Another way to validate the loading process is to invoke the wcs 
debugger from the VAX console and single step the microprogram. You 
can then observe if the correct sequence of address is executed. The 
debugger is described in Appendix D of the VAX 11/780 Data Path 
Description. 
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Since the WCS is a write-only memory, the debugger is not able to read 
its contents. You must create a floppy disk image of the contents of 
the WCS. The debugger then gives the illusion of reading the WCS by 
reading this floppy disk image that contains the microwords loaded 
into the WCS. Under normal circumstances, this method of operation is 
effective. However, the debugger cannot be used to validate the 
loading process except, as described above, by sequencing through the 
microprogram. 


3.3 USER INTERFACE 


To load the Extended Writable Control Store, use the following 
command : 


Format 


MICLD input-file-spec,... 


File Qualifier 


/INITIAL=pattern 


7 ENTRY [=hex-address] 


Prompts 
_File: input-file-spec,... 
File Parameters 


Input-file-spec,... 
Specifies the names of one or more files to be loaded into’ the 
Extended wWCS. If you specify more than one input file, you can 


use either the character '+' or the character ‘',' to separate 
file-specs. 


Description 


MICLD loads the files you give in the order specified. If you 
want more than one file to coexist in the WCS, then you separate 
the filenames with the '+' character. 


In the VAX command language syntax, the ',' separator calls for 
the individual application of the program to each file. Thus, if 
you use the ',' separator, MICLD initializes the WCS and loads 
the first file, then initializes the WCS and loads the second 
file, and so on. The use of the ',' separator has little, if 
any, legitimate use in the loader command line. 
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File Qualifiers 


/INITIAL=pattern 
Specifies the pattern for MICLD to use to initialize the wcs. 
Pattern is a string of right-justified hexadecimal digits. Any 
missing digits are padded with zeroes. If you do not give this 
qualifier, the default pattern given in Section 3.1.2 is used. 


/ ENTRY [=hex-address] 
Specifies the address at which the microprogram in the extended 
WCS. begins. If you do not specify a hex-address, the loader 
assumes that the microprogram begins at the address of the first 


word in the first ULD. If you do not give this qualifier, you 
must set the starting address as described in Section 4.1.2. 


Examples 


1. MICLD ALPHA+BETA 
MICLD initializes the WCS to the default pattern and loads 
ALPHA.ULD and then loads BETA.ULD. 

2. MICLD ALPHA, BETA 
MICLD initializes the WCS to the default pattern and loads 


ALPHA. ULD. It then initializes the WCS again and loads 
BETA.ULD. 


3. MICLD/INITIAL=123 ALPHA 


MICLD initializes the WCS to the pattern specified, namely: 


Then, it loads ALPHA. ULD. 


4. MICLD/INITIAL=123/ENTRY=1400 ALPHA 


MICLD initializes the WCS to the pattern specified by 123 (as 
shown above), sets the entry vector to begin execution at 
address 1400 (hex), and loads the file ALPHA.ULD. 
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3.4 PROGRAM BEHAVIOR 


After you give MICLD the list of files, it loads the files specified 
into the wcs. 


If MICLD detects errors or special circumstances (such as 
over-loading), it issues a message. At the completion of the loading 
process, MICLD issues a final message indicating whether or not the 
loading process was successful. 


3.4.1 VAX-11/78@ WCS Architecture Description 


The Extended WCS is 96 bits wide by 2K occupying VAX addresses 18869 
(HEX) through 1FFF. The WCS is divided into three 32 bit X 2K pieces, 
termed banks. These banks are referenced as BANK @, BANK 1, and BANK 
2 (see Figure 3-2). MICLD loads a microprogram into the Extended WCS 
one bank at a time. That is, it breaks each microword into three 


32-bit pieces and then loads the pieces consecutively into BANK @, 1, 
and 2. 


Two VAX 11/780 Processor Specific registers support the WCS, namely: 
the WCS Address Register (WCSA) and the WCS Data Register (WCSD). 


The WCSA register consists of 32 bits. The first 16 bits are not 
used; the last 16 bits are divided into three fields. The WCS 
ADDRESS field, occupying bits 0 through 12, points to the current WCS 
address being loaded. The BANK SELECT field (CTR), occupying bits 14 
and 13, contains a value of 1, or 2 representing the current bank 
being loaded. The PIN field, occupying bit 15, is set to 1 if any 
writes are done with inverted parity. MICLD sets the PIN field to 0. 


The WCSA. register is identified in VAX as processor register number 
44, 


fe eh ae ee ee eS ee ee ee ee + 
| | | | 
| {PIN | CTR | | 
foe nn nn ow ee ee + 
31 16 15 14 13 12 WCS ADDRESS 0 
BANK 
SELECT 


Figure 3-2 WCSA Register 
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Figure 3-3 


The WCSD register consists of 32 bits and contains the microcode or 
data to be loaded into the WCS. The WCSD register is identified in 
VAX aS processor register number 45. 


Information is written into and read from these two VAX processor 
registers using the Move to Processor Register (MTPR) and Move from 
Processor Register (MFPR) privileged instructions provided by the 
VAX-11 system. 


To load the user WCS, MICLD must first initialize the WCSA register 
with the WCS address where the loader is to begin loading microcode. 
The Bank Select bits are set to 00. Several actions take place to 
load a complete microword into the WCS. 
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Step 1: MICLD loads the first 32 bits of the microword 
(destined for BANKO) into the WCSD register. 


Step 2: VAX autonomously loads the data in the WCSD register 
into the User WCS at the location specified by the WCSA 
register and then auto increments the BANK SELECT field 
for BANK l. 


Step 3: MICLD loads the second 32 bits of the microword 
(destined for BANK 1) into the WCSD register. 


Step 4: VAX repeats Step 2, placing data in BANK 1 at the same 
WCS location and auto increments the BANK SELECT field 
for BANK 2. : 


Step 5: MICLD loads the third 32 bits of the microword 
(destined for BANK 2) into the WCSD register, 
completing the WCS load of the microword. 


Step 6: VAX repeats Step 2, placing the data into BANK 2, 
resets the BANK SELECT field for BANK 0, and increments 
the WCS ADDRESS field to point to the next WCS address. 


MICLD is then ready to begin loading the next microword into the WCS. 


3.4.2 VMS Operating System Support 


Programs running under VMS execute in an assigned processor mode. 
Listed in ascending order of processor privilege and descending access 
capability, there are four processor modes for programs: 1) user, 2) 
supervisor, 3) executive, and 4) kernel. All programs begin at user 
mode and may change processor modes depending on the _ privileges 
initially assigned to it. 


MICLD begins at user level. MICLD uses the Change Mode to Kernel 
command (CHMK) to elevate itself to kernel mode. The CHMK command is 
documented in the VAX 11/780 Architecture Handbook, Volume 1, Section 
13-2. 


Successful execution of the CHMK command and other processor mode 
commands depends on the program being run in an account equipped with 
the necessary privileges. 
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3.5 ERROR MESSAGES 


MICLD issues error messages in the VAX standard error message format. 
Namely: 

$<prog ram-name>-<severity-code>-<abbreviation>,<message> 
Where: 

program-name is MICLD 


severity-code is I (information) 
E (error) 


F (fatal) 
<abbreviation> is a short identifier for the message 
<message> is the error message text 


The abbreviations and messages produced by MICLD are as follows: 


Abbreviation Message 
ABKEYW ambiguous keyword 
AMVERB ambiguous verb 
BADENTRY 7ENTRY value not a hex number 
BADENTRY 7ENTRY value not in the user WCS address range 
BADINIT initial value conversion error 
BADULD data record conversion error 
BADULD invalid data record syntax 
BADULD missing equal sign 
BADULD missing right bracket 
CHALOG unable to log WCS content change 
FNF file not found <filename> 
INVCMD invalid command format 
NOPARM missing parameter 
NOPRIV no kernel mode privileges 
NOPRIV unable to write to error log 
NOWCS wcCS memory not installed 


TERMEOF end of file on terminal 
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WCSBND 
WCS LOAD 


WCSC HANGE 
<filename> 


WCSMLO 
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address out of bounds at <address> (hex) 
WCSA error <address> should be <address> (hex) 


WCS content changed by <userid> using file 


memory location overwritten at <address> (hex) 


CHAPTER 4 


EXECUTING A MICROPROGRAM 


To execute a microprogram in the extended WCS, the following actions 
are necessary: 


1. An XFC instruction in a main memory program must be executed. 


2. The field consisting of Bits 1 and 0 of Vector 14 of the 
System Control Block must be set to 2. 


3. The entry vectory (10E0 hex) must be set to jump to the first 
instruction to be executed in the microprogram in the 
Extended WCS. 


The following sections describe these actions in detail. 


4.1 EXTENDED FUNCTION CALL 


A microprogram is invoked by the xXFC instruction. The Extended 
Function Call (XFC) instruction provides a controlled mechanism for 
software to request services of non-standard microcode in the extended 
Writeable Control Store (WCS). The request is controlled by the 
system control block. All opcodes reserved. to the extended WCS start 
with FC (hex), which is the XFC instruction, using the format: 


FC 
The XFC instruction has no parameters. 
You can pass parameters either as normal operands or in fixed 
registers. For example, if you have more than one extended function 
resident in the WCS, you can use the bytes’ following the opcode to 
specify which of several extended functions are requested. 


Execution of the xXFC instruction generates what is called an 
exception. 
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4.1.1 Exceptions 


The notification of an event relevant primarily to the currently 
executing process, which invokes software in the context of the 
current process, is termed an exception. 


Exceptions are handled by, or trapped to, operating system software. 
Further, all exceptions either wait for the instruction that caused 
them to complete before happening or they restore the processor to the 
state it was in prior to executing the instruction that caused the 
execution. 


An exception caused by the execution of an XFC instruction (classified 
as a fault) occurs during an instruction, leaving the registers and 
memory in a consistent state such that elimination of the fault 
condition and restarting the instruction will give correct results. 
The XFC instruction causes faults called the opcode reserved for 
customer and customer reserved exceptions. The value of the PC that 
is saved on the stack points to the instruction faulting. 


Exceptions are usually reflected to the originating mode as a_ signal. 
In general, the signal is interpreted via a vector in the system 
control block. Separate vectors are defined for each class of 
exception and interrupting device controller. 


4.1.2 Setting The System Control Block Vector 


When an XFC is executed, VMS handles the fault by trapping to vector 
14 (hex) of the system control block (SCB). VMS examines the low 
order two bits of the vector and if it finds the value 2, then it 
traps to the entry vector (10E0 hex). 


The two low order bits of Vector 14 of the SCB must be set to 2 to 
execute a microprogram in the Extended WCS. The console data deposit 
command can be used to set vector 14 relative to the base SCBB. 


4.1.3 Patching The Entry Vector 


After vector 14 is accessed, the system traps to address 10E0O (hex), 
which is resident in the VAX microcode area and is called the entry 
vector. The entry vector must be loaded with a JUMP microinstruction 
to the desired entry point in the extended WCS. This extended WCS 
entry point is usually a control routine or exception handler; 
however, it can simple be the first instruction in the microcode 
function to be performed. 
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The entry vector is set during the loading process by MICLD if an 
/ENTRY file qualifier is given in the MICLD command line. The entry 
vector can also be set at the VAX console using the console program. 


Note, that when the fault occurs, the system traps (in the end) to the 
user WCS. The user defines an exception handler in microcode to 
service the "extended customer opcode" fault. 


The WCS contains only one application, there is no need for a_ handler 
to resolve what function should be performed in the WCS. However, if 
the WCS contain several microroutines, an exception handler must 
resolve event by accessing additional data. The microprogrammer must 
have a good understanding of the VAX micro machine data path to 
develop this exception handler. 


More information on the System Control Block and the handling of 
exceptions can be found in the VAX 11/780 Hardware Handbook. 


APPENDIX A 


VAX 11/788 FIELD AND MACRO DEFINITIONS 


The VAX 11/78@ Definition Language identifies the fields of the 
mMicroword and provides a macro language to aid you in writing 
microprograms. The sample microprogram in Appendix B is written in 
this definition language. 


When assembling a program written in this definition language, you 
include the definition language source by concatenating your program 
file with the definition file VAXDEF.MIC in the MICRO2 command line as 
follows: 


$ MICRO2 [SYSLIB] VAXDEF+MYPROG 


In the above example, MYPROG.MIC is the name of the file that contains 
the source MICRO2 microprogram. 


The definition language file is available on a floppy in the VAX 11/7890 
wes kit. It is copied to SYSSLIBRARY:VAXDEF.MIC when the kit is 
installed on a system. 
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TOC "Machine definition 


ACF /#2713 702% .DEFAULT=0 
NOP=0 
SYNC#1 
TRAP=2 
CONTROL=3 


ACM/ #457 55> 
PWR.UP=0O 
ABORT=1 
POLY -DONE=6 


ADS /=247 247% 
VA=O 
IBA=1 


ALU/=69 66>. DEFAUL T=0F 
A~B=00 
A-B,RLOG=01 
A-B-1=02 
INST. DEF=03 
AtE+1=04 
AtB=05 
ATE. RLOG=06 
ORNOT=07 
XOR=08 
ANDNOT=09 
NOTA=0A 
ATtB+PSL .C=OH 
OR=0C 
AND=00 
B=0E 
A=0F 


AMX/=<81 80> 
LA=0 
RAMX=1 
RAMX « SXT=2 
RAMX .OXT=3 


3 ACF» ACM» ADS» ALUr AMX* 


SACCELERATOR CONTROL 


sACCELLERATOR-DEPENDENT CONTROL FUNCTION 
SACCELERATOR MISCELLANEOUS CONTROL. 
#RETURN ACCEL TO MONITORING IRD 


sALDDRESS SELECT 


sALU CONTROL FUNCTIONS 


sINSTRUCTION NEPENDENT 


5A .OR. .NOT. & 
$A .XOR. B 

oA . AND. NOT. B 
5.NOT. A 


sA .OR. F 
$A AND. & 


gAMX TO ALU 


SRAMX SIGN EXTENDED ACCORDING TO DT 
pRAMX ZERO EXTENDED. OXT(L)=0 
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+ TOC "Machine definition 
BEN/=<763 72>» eDEFAULT=0 

NOP=0 

Z=1 

ROR=2 

C31=3 

IRC.ROM=4 

IB.0=5 

ACCEL=64 

DATA. TYPE=8 


END, DFP1=8 
IR2-1=9 
FC. MODES=9 
REI=0A 
SRC.FC=0A 
IH.TEST=0OR 


MUL=0C 
SIGNS=OL 
INTERRUPT=0E 
DECIMAL=0OF 
UTRAF=10 
LAST. REFH11 


EALU=12 
SC=14 
ALUL-0=15 


STATE7-4=16 
STATE3-0=17 
DT. BYTES=18 
D3-0219 
FSL.CC=1A 
ALU=1B 
FSL.MODE=1C 
TE. TEST=1i0 


MX /= 284282 
MASK=0 
FC.OR.LB=1 
FACKED.FL=2 
LE=3 
LC=4 
PC=S 
KMX=6 
REMX#7 


FQS31>> TNE. Or 
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BEN? BMX" 

sBRANCH ENABLE 

5NO BRANCH 

5 ALU Z 

SLASL Se» FSLECH? LALO> 

$ ALU C3i» 0 

sOUTPUT OF EXTENDED IRC-ROM 

$1B O REALY 7? 

sCODE FROM ACCELERATOR 

$(VAX MODE) %» ASRC+VSRCr ASRKC+O+D 
, O--NORMAL» 1-~QUAD OR ROURLE 
2--FIELDy 3--ADDRESS 

$(-11 MODE) *, O CLASS, J CLASS+DIM27 
3(VAX MODE) ky IR<231> 

9(-11 MODE) *» SM474SM57+0H47+DM57>» 
#(VAX MODE) MOLE.LSS-ASTLVL» kr x 
#(-11 MODE) SRC R=FC 

¢ O-~TEB MISS,» 1-~ERROR 

§ 2--STALL»s 3--DATA OK 

sSC.NE.Oy D1s0O> 


DST R=PFC 


DLg1> 
INTERNAL INTERRUFT, INT REQ 
2-0 NEG SIGN 


sAC LOW, 
9Or I BYTE O VALID DIGITs 
sMICROTRAF DISPATCH VECTOR 
9-FFD, NESTED ERROR» LOW TWO BITS? 

3 O--REAI INTERLOCKs 1--READr READ CHK 
9 2--WRITE, 3-~-REALty WRITE CHK 

sEALU Ny EALU Zy SC.NEQ.O,r SS 

sSCL9LG> NE.Or SC.GT.Or SCA9I5>.NE.O 
¢RLOG EMPTY» ALUZLIO2=0r ALUSL>» ALUSO® 
5 (ALU BITS FROM FREVIOUS STATE) 

SSTATE «78 4> 


§STATE <330> 

sRYTES 3 27 is © OF [D1.NE.O 

ISI O 

PNyZeVeC OF PSL 

sALU Ny ALU Ze TReO%* ALU C31 
#-VAC31230"%% ~CONSOLE, IS+CM» KERNEL 
sPTE VALID» ALIGNED: QUAL, + 

3 O--TRANSLATION Oky i--WR CHK AND M=0 
3 2-~ACCESS VIOLATION, 3--TB MISS 


sEMX TO ALU 

94 0 IN THE BIT SELECTED BY SC 
3LE UNLESS R=FC» THEN FC 
sFACKED FLOATING 


30% 


st) OR Q 
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+TOC "Machine definition 3 CCK» CIDs Dk» DT* 


CCK/=422520> 5 DEFAULT=0 #CONDITION CODES 
: sNote { * = RESERVED OPERATION? “ALU SIGN" AND "AMX SIGN" ARE SIZE DEPENDENT 






a spare etc om em ere tet en i + 
; NATIVE MODE PSL. ! COMPATIBILITY MODE PSL : 
peice sere a POS mete a eee ma balms mii Sa anata csr + 
; N ! Z tvici N i 
Pose eas) aaa tags era aac | lated: cated ietetetetetatatetates + 
NOP=0 3 N : Zz rvVict N : 
LOAD. UBCC#1 $ N H v4 vic N i 
SET,V=2 » VALIDITY=<V155 N i Zz Paiicy * : 
N..AMX.Z_TST .VC_VC#3 § AMX SIGN | Z.and-(ALU.@a.0) 1 Vi C 1 AMX SIGN ! Zand. (ALU.eR.0) 
ROR=4 9 VALINITY=<.VO%s * ' x !* ioe | ALU SIGN ! ALU.ea+0 
NZ..ALU.VC_025 9 ALU SIGN ? ALU. ea.0 '0O: Ot ALU SIGN } ALU.ea.0 
NZ.ALUVC_UCES » VALIDITY=<V1>% ALU SIGN } ALU. ea.0 rvirce Hy 
C_.AMXO0=6 » VALIDITY=<V033 H H 1 ' N i Zz 
INST. DEF=7 ; Instruction derendent 
pone n ene Porn n nee n nnn ene S eatalet Settee Aetetatatateretata pee crete eine ee 
CIOs S445 2 42> SCONSOLE & Il BUS CONTROL IF FS/1 
NOP=1 sDEFAULTs ALLOW AUTO IB READ 
ACKES 3SET CONSOLE ACKNOWLEGE FLAG 
CONT#=7 CLEAR CONSOLE MONE 
READ. SC#9 “ #READ If BUS REG SELECTED BY SC 
READ. KMX=0B SREAD ID BUS REG SELECTED BY UKMX 
URITE.SC=0n sWRITE REG SELECTED BY SC 
WRITE. KMX=0F #WRITE REG SELECTED BY UKMX 
DK/=<912 88>». DEFAULT=0 
NOF=0 sUEFAULT? HOLT 
LEFT2=1 SNOUBLE SHIFT LEFT 
RIGHT2=2 sDOUBLE SHIFT RIGHT 
Nly2#4 dIF NOT ALU CRY» SHIFT LEFT 
§ ELSE LOAD FROM SHF 
LEFT=5 SHIFT LEFT 
RIGHT=46 SSHIFT RIGHT 
SHF=8 $LOAD SHF MUX» INTEGER FORMAT 
SHF .FL=9 SLOAL SHF MUX» UNPACKED FLOATING FORMAT 
ACCEL=0A SLOAN ACCELERATOR DATA FROM DF Bus 
BYTE .SWAP=0B8 SREFLECT BYTES AROUND BIT 16 
Q=0C sLOAD Q THRU DAL 
TAL .SC=00 #LOAD DALCSCI 
DAL .SV=0E sLOAL DALCSHF VALI 
CLR=0F LOAD ZEROS 
UT/=4£793 78>». WEFAULT=0 sTIATA TYPE 


SCONTROLS AMX SIGN/ZERO EXTENDER» SHF AMOUNT? 
SCONDITION CODE SETTINGy ANI MEMORY REFERENCES 


LONG=0 sDEFAULT 

WORD=1 

BYTE=2 

INST. DEP=3 SINSTRUCTION DEPENDENT ~ 


SANY OF ABOVE» OR QUAD/TIOUBLE 
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TOC "Machine definition 


EALU/#<153 13> 
A=0 
OR=1 
ANDNOT=2 
B=3 
AtE=4 
A-B=5 
At1=6 
NABS.A~BR=7 


EBMX/=<19%1B> 
FE=0 
KMX=1 
AMX. EXP=2 
SHF ..VAL=3 


FEK/=<24324>.DEFAULT=0 
NOF'=0 
LoaD=1 


FS/#¢423 42> 
MCT=0 
cIp=1 


TEK/=<31330> 
NOP=0 
ISTR=1 
IACK=2 
EACK=3 


TBC/2<952 92>» .DEFAULT=0 
NOP=0 
STOP=1 
FLUSH=2 
START=3 
CLR.O.1=4 
CLR.2.385 
BIEST=7 
CLR.O=0C 
CLR.1=00 
CLR. O-3=0E 
CLR.1-S.COND=0F 


MACRO DEFINITIONS 


EALU, ERMX» FEK» FS IEK, IBC" 
SEXPONENT ALU 


5~ABS(A-B) 
sERMX TO EALU 
$s DEFAULT 
#SHIFT VALUE 


§FE REGISTER CONTROL 
sDEFAULT,y HOLD 


“$FUNCTION SELECT FOR 43-46 


sENABLE MEMORY CONTROL 
sENABLE ID BUS ANI CONSOLE CONTROL 


sINTERRUPT AND EXCEPTION ACKNOWLEDGE 


sSTROBE INTERRUPT REQUESTS 
sINTERRUPT ACKNOWLEDGE 
SEXCEPTION ACKNOWLEDGE 


sTBUF CONTROL FUNCTIONS 
s DEFAULT 


sFLUSH IB ANDI LOAD IBA 


SCLEAR BYTES Of1 (-11 OFCODE) 

9CLEAR BYTES 293 (~-11 ISTREAM NDATA)D 
#TRANSFER BRANCH [DISPLACEMENT 

sCLEAR BYTE 0 (VAX OPCODE) 

sCLEAR BYTE 1 (VAX SPECIFIER) 

sCLEAR BYTES 0-3 (-11 OF & DATA) 
sCLEAR BYTES 1-5 CONDITIONALLY 

§ IF THERE IS NO SPECIFIER EVALUATION? 
CLEAR NOTHING. IF A SELF-CONTAINED 
SPECIFIERe CLEAR IT. IF IMMEDIATE» 
ABSOLUTE? OR DISPLACEMENT? CLEAR THE 
ISTREAM LITERAL. 


Page A-6 


VAX 11/788 FIELD AND 
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"Machine definition 


UD. ADDR =<63 58> 


ITRUF=0 
DAY. TIMEs4 


SYS. 1Le3 
RXCS=4 
RXOB=5 


TXCS=6 
TXDR=7 


LQ=8 

NXT. PER=9? 
CLK «CS=OA 
INTERVAL =O8 
CES=0C 
VECTOR=0n 
SIR=0E 
FSL=0F 
TBUF=10 
TRERO=12 
TRERI=13 
ACC .0714 
ACC.1215 
ACC. 2=16 
Act .CS=17 
SILO=18 
SEI-ERR=19 


TIME .ANDR=1A 


FAULT=18 
COMF=1C 
MAINT=10 
FARITY=1E 
USTACK=20 
UBREAK=21 
WCS.ADDR=22 
WCS.DATA=23 
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To,AnogRy J" 
$ID BUS ALDRESS 


eRO 
sROFWR 


sRI 
IROAWR 
eRO 


sRO+WR 
3UR 


aWR 

PROF 
sRO 

FRINWR 
FROTWR 
IRO+WR 
SROt+WR 


sSPECIFIER/LITERAL LATA FROM IB 
SCURRENT TIME OF DAY... 

§ MUST READ UNTIL STOPS CHANGING 
sSYSTEM IDENTIFICATION 

sCONSOLE RECIEVE CONTROL /STATUS 
ICONSOLE RECIEVE DATA BUFFER 

3 (TO~-ID REGISTER) 

SCONSOLE TRANSMIT CONTROL /STATUS 
SCONSOLE TRANSMIT LATA BUFFER 

§ CFROM~-Itt REGISTER) 

SDATA FATH I'7Q REGISTERS CMAINT ONLY) 
SINTERVAL CLOCK NEXT PERIOD REGISTER 
SINTERVAL CLOCK CONTROL /STATUS 
SCURRENT INTERVAL COUNT 

sCFU ERROR/STATUS 

sEXCEFTION & INTERRUPT CONTROL 
SSOFTWARE INTERRUPT REGISTER 
SFPROCESSOR STATUS LONGWORD 
STRANSLATION BUFFER DATA 

§TR ERROR/STATUS 9 

3TH ERROR/STATUS 1 

sACCELERATOR REGISTER #0 
sACCELERATOR REGISTER #1 
JACCELERATOR REGISTER #2 
sACCELERATOR CONTROL/STATUS 
sNEXT ITEM FROM SBI HISTORY 

¢SBI ERROR REGISTER 

§SHI TIMEQUT ADIRESS 
sFAULT/STATUS 

sSBI SILO COMPARATOR 

sSBI MAINTENANCE 

SCACHE FARITY 

sMICROSTACK 

#MICRO BREAK 


sWRITING WOS COUNTS ADLRESS 


VAX 11/780 FIELD AND MACRO DEFINITIONS 


sI0 RUS ADDRESSES CONTINUED, 


» CREF 


1/2212230>*7. NEXTADDRESS 


«NOCREF 


PORR=24 
PiBR=25 
SER=26 
KSF=28 
ESF=29 
SSFP=2A 
USP=2k 
ISF=2C 
FPDA=20 
D.SV=2E 
Q.SV=2F 
TO=30 
T1=31 
T2=32 
T3233 
T4=34 
TS=35 
T46=36 
T7237 
T8=38 
T9=39 
PCER=3A 
SCBE=38 
POLR=3C 
PALR=30 
SLR=3E 


ADDRESSES 24-3F ARE RAM LOCATIONS 


sPROCESS SFACE O BASE REGISTER 
sFROCESS SPACE 1 BASE REGISTER 
sSYSTEM SPACE BASE REGISTER 
SKERNEL STACK FOINTER 

SEXEC STACK POINTER 
SSUFERVISOR STACK POINTER 
sUSER STACK FOINTER 

SINTERRUFT STACK POINTER 


sGENERAL TEMPS 


sFROCESS CONTROL BLOCK BASE 
*SYSTEM CONTROL BLOCK BASE 
#PROCESS O LENGTH REGISTER 
sPROCESS 1 LENGTH REGISTER 
#SYSTEM LENGTH REGISTER 


#NEXT MICRO WORD ADDRESS 
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Toc "Machine definition 3? KMX* 

KMX/#<263 258> sCONSTANTS OR # FROM FK 
+8=0 $#6 FROM FK 
eiei $#1 FROM FK 
12s -§#2 FROM FR 
+323 §#3 FROM FK 
04=4 ¢#4 FROM FK 
SP1.CON=5 SSPECIFIER 1 CONSTANT 
SP2,CON#6 sSECIFIER 2 CONSTANT (~-11 MODE) 
ZERO=6 § OR ZEROS (VAX MODE) 
SC=7 $SCL930] FROM FK 


68 - SF¢ CONSTANTS (1 CYCLE SETUF IF ALU IN ARITH MODE) 


+14=8 
+A0=9 
1 54=0A 
+28=08 
©40=0C 
-S50=00 
« 7FFO=OE 
«EF=0F 
+80=10 
-B000=11 
»FF=42 
oFFOO=13 
o1E=14 
SFa1S 
o7FRld 
+7217 
oFr18 
710=19 
»FFE8=1A 
+FFFO=18 
oPFF8=1C 
420-10 
+3O=1E 
o18=1F 
+ SFF=20 
Cz21 
De22 
e1F=23 
oLFQO824 
+BO=25 
sE003=26 
«70227 
«FFEO=28 
© 60=29 

3 SFARE=2A 
+DOFCF=2k 
+4000=2C 
FFF L=20 
619=2E 
oFFF9=2F 


sNECIMAL VALUE OF CONSTANT 
$20 
#160 
952 
540 
564 
#80 


SRKKEKKK .SOOO=0E If sustem rev is less than 6 KKXKKKKX 


F239 
7128 
¥-32768 
255 
F~256 
530 
543 
$127 
57 
$15 
g16 
7-24 
g-16 
3-8 
#32 
9498 
24 
91023 
y12 
$13 
531 
97936 
$174 
; 
9124 
#-32 
596 


$? 


PRKKKKKK .FFEF=2C0 If sustem rev is less than 6 *KKKKKK 


-15 
$25 


9-7 
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§ KMX DEFINITION CONTINUED 


.” 


«FFFF=30 
+8831 
«3030232 
»FO2x33 
«C0234 
«6255 
09236 
«FFF 6237 
«FFFS=38 
©1A=39 
02423A 
»1B=3B 
oFFFC=3C 
oA=3D 
o7ES3E 
SPARE=3F 
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+ TOC "Machine definition 3 MCT» MSC* 

MCT /=<.47242>»,DEFAULT=3E SMEMORY CONTROL 
TEST. RCHK=00 §TEST TBUF WITH READ CHECK 
MEM.NOP=02 sNEITHER CPU NOR IB GETS MEM CYCLE 
TEST WCHK=04 STEST TERUF WITH WRITE CHECK 
WRITE.V.NOCHK=0A SWRITE» INHIBIT TRAPS 


WRITE. V.WOHK=0C 
LOCKWRITE.V.XCHK=0E 
REAL. V.«RCHK=10 
READ. V.«NOCHK=12 
READ. V.WCHK=14 
REAL. V. IRCHK=16 
REAL. V.NEWPC=18 


LOCKREAL.V.NOCHK=1A 
LOCKREAD.V.WCHK=1C 
SEI .HOLE=20 

SEI .HOLDtUNJAM=22 
INVALIDATE=24 
VALIDATE=26 
EXTWRITE.P=28 
WRITE.F=2A 
LOCKWRITE .P=2E 
REAL. F=32 

REAL. INT.SUM=36 
LOCKREAD.F=3A 
ALLOW. IB. REALH3E 


MSC/=229326> 9. DEFAULT=0 


NOF'=0 
CHK» CHM=01 

CHK. FLT. OPR=02 
CHK.ODD. ADDR=03 
IRD=04 

LOAD. STATE=05 
LOAD. ACC .CC=06 
READ. RLOG=07 
CLR. FFD=08 

SET. FFD=09 
CLR.NEST.ERR=0A 
SET. NEST. ERR=0R 
SECOND. REF=0C 
RETRY .NO. TRAF=00 
RETRY» TRAF=0E 
INH. CM. ALDR=OF 


SWRITE» NORMAL VARIETY 

sINTERLOCK WRITE, VIRTUAL ADDRESS 
SREAD, NORMAL VARIETY 

SREADy INHIBIT TRAPS 

SREAD FOR MODIFY 

SREAD, CHECK CONTROLLED BY IBUFFER 
sBEGIN NEW INSTRUCTION STREAM 

’ DATA GOES TO INSTRUCTION BUFFER 
vINTERLOCK READ» INHIBIT CHECK 
SINTERLOCK READ» NORMAL VARIETY 
sSTOF ALL SBI ACTIVITY 

#RESET SBI 

sCLEAR CACHE ENTRIES 
sMICRODIAGNOSTIC FORCE VALID 
SEXTENDEL WRITE TO CLEAR MOS ERRORS 
SWRITE» FHYSICAL 

SINTERLOCK WRITE? PHYSICAL 

SREAD?, FHYSICAL 

dINTERRUFT SUMMARY READ 
sINTERLOCK READ» PHYSICAL 

SGIVE IB A CYCLE IF IT WANTS ONE 


IDEFAULT 
SCREATE NEW FSL. FOR CHM 
SUTRAP IF ALUSIS>=1, ALUCL437>=0 


sTHIS STATE IS INSTRUCTION DECODE 


STAKE CONDITION CODES FROM ACCELERATOR 
§CAND FOP RLOG STACK) 

SCLEAR PSLAFPIG BIT 

sSET SAME 

sCLR NESTED ERROR FLAG IN CFU STATUS 
§SET SAME 

3OF UNALIGNEDR DATA REFERENCE 

SAPFLY SAVED CONTEXT» INHIBIT TRAFS 
SAPPLY SAVED CONTEXT TO THIS REF 
SALLOW USE OF FULL 32-BIT ADDRESS 


VAX 11/780 FIELD AND MACRO DEFINITIONS 


«TOC "Machine definition 


PCK/#<343 32>, .DEFAULT=0 
NOP=0 
PC_VA=1 
PC_IBA=2 
VAt4=3 
PC+1=4 
PC+295 
PCH+4=6 
PC+N=7 


QK/#®<354351>» .DEFAULT=0 
OP=0 
LEFT2=1 
RIGHT2=2 
LEFT=5 
RIGHT#=6 
SHF=8 
SHF .FL=9 
DEC .CON=0A 


ACCEL=OB 
D=0C 
ID*0E 
CLR=0F 


RAMX/=<772377>9 .DEFAULT=0 


D=0 


Q=1 


RBMX/=<77377> 
a=0 
D=1 


2 PCKe GK» RAMX» RBMX* 


sADDRESS COUNT CONTROL 
SDEFAULT 


SVA_VAT4 
SPC_PCH1 
§PC_PCH2 
sPC_PC+4 
sPC_PC+N» WN IS DETERMINED BY INSTR BUFFER 


sDEFAULT» HOLD 
§DOUBLE SHIFT LEFT 2 
SDOUBLE SHIFT RIGHT 2 


SLOAD SHF» INTEGER FORMAT 

SLOAD SHF» UNPACKED FLOATING FORMAT 
SDECIMAL CONSTANT = 6’S IN EACH NIBBLE 
SFOR WHICH ALU CRY OUT IS FALSE 

$LOAD ACCELERATOR DATA FROM DF BUS 


SLOAD ID BUS 
$LOAD ZERO 


SDATA PATH MIXER TO AMX 
$DEFAULT 


SDATA PATH MIXER TO BMX. SAME BIT AS RAMX 
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+Toc “Machine definition 3 


SCK/=X232 23>» -DEFAULT=0 
NOF=0 
LOAD=1 


SGN/=4503 48>» . DEFAULT=0 

NOP=0 

LOAL.SS=1 
SS.FROM.SD=2 
NOT. SD=3 
SD.FROM.SS=4 
SS.XOR.ALUES 
ADD. SUB=6 

CLR. SE+S82=7 


SHF /=<87285>*.DEFAULT=0 
ALU=0 
LEFT=1 
RIGHT=2 
ALU. TSS 
RIGHT2=4 
LEFT3=5 


S1/=157255>».DEFAULT=3 


DIVD=0 
ASHR=1 
ASHL=2 
ZERO=3 
SFARE=4 
Dives 

MUL +=6 
MUL-=7 


= 


SMX/=217316% 
EALU=0 
FE=1 
ALU=2 
ALU. EXF=3 


MACRO DEFINITIONS 


SCK» SGN» SHF» SI» SMX* 


§SC REGISTER CONTROL 
SDEFAULT» HOLD 
SLOAD SMX<09300> 


§SIGN CONTROLS 

SDEFAULT 

§SS_ALUAIS> 

§SS_Sn 

sSD.NOT SD 

sSU_Ss 

SSDLALU<15>» SS.8S.XOR-ALUCIS> 
SSD-ALUC1S>» SS.8S.XOR.ALUCLS>. XOR.IR<1> 
SCLEAR BOTH 


sALU SHIFTER CONTROLS 

sDEFAULT? SHF_ALU 

¢SHF_ALUCLI)» INSERT SI CNTL 
SSHF_ALUCR1)» INSERT SI CNTL 
SSHF..ALUCIITS LOrLtyL2eL3>» INSERT 0 
§SHF_ALUCR2)» INSERT SI CNTL 
§SHFALU(L3) 


SSHIFT INPUT CONTROLS 


; SHF D 
3 we te ae ~ se 

' PSLEN> Q@31 ALU C31 
; ALU 31 QO O31 

; 0 0 D31 

' 0 0 0 

; a31 asi ALU C31 
' 0 ALU Or1 0 

; 1 ALU Ovi 1 


#MIXER TO SC 
sEALU <930> 
SFER9IO% 
§ALU<09300> 
FALU<14307> 
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SPO0/=<41235>,.DEFAULT=0 
NOF=0 
LOAD,.LC.SC=é 
WRITE.RC.SC=7 


SPO.AC/=<413 36> 
LOAD,LAB=1 
LOAD.LA=2 
WRITE.RAB=3 


SPO0.ACN/=<373 35> 


SF1.SP1=0 
SP2,SP2=1 
SP2.SP1=2 
PRN=3 
PRN+1=4 
sce5 
SPiti=6 


SPO.ACNI1/2<373 35> 


SRC.SRC=0 
NST.DST=1 
UST.SRC=2 

5 SRC. SRC#3 
SRC.OR.1=4 
SC=5 


SPO.R/=<41239> 
LOAD.LC=2 
WRITE .RC#3 
LOAD.LAB=4 
WRITE. RAB=5 
LOAL.LAB1 WRITE. RO=6 
LOAD.LC.WRITE.RABI=7 


3 SPOr SFO.AC» SFO.ACNy SPO.ACNI1, SPO.R" 


SSCRATCH FAD OPCODEr 7 BITS 
* DEFAULT 

sLOAD LCe ADR=SCLO3300] 
SWRITE RCr ADR=SCLO3300] 


94 FUNCTION BITS OF SFO FIELD 
SLOAD LA» LB FROM R(ACN) 
sLOAD LLALRN» HOLD LB 

sWRITE RA» RB CACN) 


sAC NUMBER IN SPO FIELD 


sVAX MODE RA RB 

50 SP1R SPI R 

p1 SF2 R SP2 R 

92 SP2 R SFiR 

53 PRN PRN 

64 PRN+1 PRN+1 

$5 5C<03300> $C<03300> 
$6 SP1 R+l SP1 Rti 

3AC NUMBER IN 3PO FIELD -~ 11 MODE 

$-11 MODE RA RB 

, 0 SRC R SRC R 

; 1 DST R BST R 

‘ 2 DST R SRC R 

; 3 SRC R SRC R 

‘ 4 SRC R .OR. 1 SRC R .OR. 1 
‘ be] SC<03200> SC<03200> 


sSCRATCH PAL FUNCS WITH LOW 4 BITS OF SP AS ADR 
SLOAD LC ADR=SPO.RN 

SWRITE RC 

$LOAD LA» LE 

SWRITE RAr RB 

$LOAD Lay LBCRiJy AND WRITE RCCRNI 

SLOAD LCCRNIJ*+ AND WRITE RAr RECRII 


"Machine definition 


SPO. RAB/=<238% 35> 


RO=0 
R1i=1 
R2=2 
R323 
R4=4 
RS=5 
Rb6=6 
R7=7 
AP=0C 
FF=00 
SP=0E 
RiS=0F 


SPO.RC/=<38 2 35> 


TO=0 
Tis) 

T222 

T323 

T4=4 

T5285 

T426 

T7=? 

LO. S¥=8 
VA.SV=9 
PTE.VA=0A 
PTE.PA=0B 
PC.SV=0C 
SC.SV=0L 
VA. REF=0E 
MBIT. VA=OF 
FTE. MASK=0F 


SUB/=4652 64> .DEFAULT=0 


NOP=0 
CALL=1 


RET=2 


SFEC=3 


Si25>» .DEFAULT=0 
NOP=0 
LOAL=1 


VAX 11/788 FIELD AND MACRO DEFINITIONS 


SPO.RAB» SFO.RC» SUBe VAK* 
sRA/RB LOCATIONS 


ARGUMENT LIST FOINTER 


§R12 = 

§R13 = STACK FRAME POINTER 

9R14 = STACK POINTER 

sR1IS = FC» TO SOFTWARE? SCRATCH TO UCODE 


§RC LOCATIONS 


#MEM MGMT SAVES LC HERE 


SSUBROUTINE CONTROL 

sDEFAULT 

sPUSH UPC OF THIS MICROINSTRUCTION 
§ ONTO USTACK 

$"OR* TOF OF USTACK TO UFC 

§ ANI FOF USTACK 

SREPLACE LOW & BITS OF NEXT 

§ UPC WITH SFECIFIER DECODE FROM 

§ INSTRUCTION BUFFER 


‘ SDEFAULT 


sLOAL VA 
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+ SET/V0O=<..NOTC<NATIVE> I> 
»SET/V1I=<NATIVE> 


«CREF SRE-ENABLE CROSS REFERENCE 
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TAC “Macro definition 


ALUL-1 

ALU_OCA) 
ALU_O+D 
ALU.OFD1 
ALU_OFKLI 
ALU..OFKE J #4 
ALU.O+L B44 
ALULOFLC 
ALULOFLCH1 
ALU_O+MASK+1 
ALU.O+Q 
ALU_OFO41 
ALU_O-D 
ALU_O-D-1 
ALU_O~KE 
ALU_O-KEI-1 
ALU..O~LB 
ALU_O-LC 
ALU_O-LC-1 
ALU_O-@ 
ALU_O-Q~1 
ALU_OCID 
ALU.OCILC 

ALULD 

ALU_DCE) 
ALU_D+KCI 
ALU_LD4KEI+4 
ALU.D+KE1.RLOG 
ALU_D+LB 
ALU_DILC 
ALUD+L CHL 
ALU_D+LC+F SLC 
ALU_D+Q 
ALU_D+Q+1 
ALU.D+Q+PSL.C 
ALU..D+RLOG 
ALU_D-KEI 
ALU.D-KEI-4 
ALU.D-LB 
ALU.D-LE.RLOG 
ALU_D-LE 
ALU_D-LC~4 
ALU.0~@ 
ALU_D-Q=1 
ALULD.OXTLI 
ALU_D.OXTOCI+KE 
ALU_D.OXTLIFLC 
ALU_D.OXTEI+4Q 
ALU... OXTCI-KEI 
ALU_D,OXTLI-Q 
ALU_D.OXTCI-AND. KEI 
ALU.D.OXTO1+ANDNOT KOI 
ALU..0.0XTEI.0R.Q 
ALU_D.AND. KOI 
ALU_D. AND. MASK 
ALU..DANINOT KCI 
ALU.D. ANDNOT MASK 
ALU..D. ANINOT.Q 
ALU_D.OR. KEI 
ALU_D.OR«LC 
ALU_I.OR.Q 


t Resister transfer macros" 


"“AMX/RAMX. OXT s LIT/LONG » ALU/NOTA" 
"AMX/RAMX. OXT» DT/LONGr ALUZA" 
*AMX/RAMX»OXT rT /LONG » REMX/D)y BMX/REMX 2 ALU/ATE* 
“AMX/RAMX . OXT s DT/LONGr REMX/D vy BMX/REMX PALU/ATH +1 * 
"KMX/@1 » BMX/KMX y AMX/RAMX 6 OXT ep tT /LONG PALU/ATE" 
"KMX/@1 » BMX/KMX » AMX/RAMX .OXT ep DT/LONG yALU/ATB+1 * 
“AMX/RAMX.OXTr DT/LONG y BMX/L EY ALU/AtHH1 * 
“AMX/RAMX. OXT» DT/LONG » EMX/LCyALU/ATE" 

"AMX/RAMX . OXTr IIT /LONG »y EMX/LC vALU/ATH+1 " 
"AMX/RAMX.» OXT  DT/LONG » BMX/MASK vPALU/AFE+1 * 
"AMX/RAMX » OXT IT /L.ONG y REMX/Qr BMX/RBEMX 2 ALU/AtE" 
“AMX/RAMX . OXT rv ItT/LONG » REMX/Q ey BMX/REMX pALU/ATB4 1 * 
"AMX/RAMX. OXT sp LIT/LONG » REMX/Diy BMX/REMX 2 ALU/A-E" 
“AMX/RAMX,. OXT » IT/LONG e RBMX/T) »y BMX/REMX » ALU/A~B~ 1 * 
“AMX/RAMX » OXT ey DIT/LONG » KNX/@1 ¥ BMX/KMX 2p ALU/A~E* 
"KMX/@ 1 » BMX/KMX » AMX /RAMX + OXT yy DT/LONG y ALU/A~Et~1 * 
"AMX/RAMX .OXTrDT/LONGr HMX/LBy ALU/A-B" 

"“AMX/RAMX » OXT » LT /LONG vy BMX/LC x ALU/ AE" 
"“AMX/RAMX.OXT s INT /LONG » RMX/LC yALU/A~B~2" 
"AMX/RAMX . OXT s IIT /LONG » REMX/Q » RMX/REMX 9 ALU/A~B" 
"AMX/RAMX. OXT » DT/LONG y REMX/Q»y BMX/REMX » ALU/A-R~ 1" 
"ALU/@1 » AMX/RAMX . OXT » LONG ¥ BMX/RBMX ep RRMX/Et" 
“ALU/@1 ¥ AMX/RAMX - OXT Po LONG EMX/LC * 

"RAMX/Tiy AMX/RAMX x ALU/A" 

"REMX/T ry BMX/REMX pALU/ ES 

“RAMX/Il ey AMX/RAMX ¥ KMX/@1 » BMX/KMX yALU/ATE" 

"RAMX/Tl ey AMX/RAMX 9 KMX/@ 2» BMX/KMX pALU/ATE4 * 
“AMX/RAMX » RAMX/Dy KMX/@4 » BMX/KMX s ALU/ATB. RLOG" 
“RAMX/Iy AMX/RAMX » BMX/LEy ALU/ATE" 

"“RAMX/Iiy AMX/RAMX » BMX/L.C yALU/ATBE" 

“RAMX/1D 9 AMX/RAMX & BMX/LO PALU/ATET I" 

“RAMX/D yp AMX/RAMX » BMX/LC vALU/ATE4P SLC" 

"RAMX/[iy AMX/RAMX » REMX/Qy BMX/REMX 2 ALU/ATE® 
"RAMX/Ty AMX/RAMX » RBEMX/(Q» BMX/REMX s ALU/ATE+1 * 
"ALU/ATE+FSL .C x AMX/RAMX » BMX /REMX » REMX/Q e RAMX/1)" 
“ALU/ATE » AMX/RAMX » RAMX/TIly BMX/0 »MSC/READ. RLOG" 
*RAMX/[y AMX/RAMX e KMX/@ 2» EMX/KMX 2 ALU/ AB" 
"RAMX/Ily¥ AMX/RAMX re KMX/O@4 y EMX/KMX 2 ALU/A-B~ 1" 
"RAMX/Tl 9 AMX/RAMX » RBMX/L BY ALU/A-E" 

"RAMX/Ily AMX/RAMX » BMX/L By ALU/A~BRLOG" 

"“RAMX/Dp AMX/RAMX » BMX/L.C yy ALU/A~B" 

"RAMX/Il»¥ AMX/RAMX » BMX/L.C es ALU/A--B- 1° 

“RAMX/Dp AMX/RAMX e RBMX/Q RMX /REMX 9 ALU/A-B* 
“RAMX/Tis AMX/RAMX » REMX/Q» RMX /RBMX 9 ALU/A-B-1° 
“RAMX/D» AMX/RAMX « OXT IIT /@1 PALUSA" 

“RAMX/Dy AMX/RAMX « OXT o DIT /@1 9 KMX/@2 ¥ BMX/KMX Pp ALU/ATE® 
"ALU/A+E» AMX/RAMX . OXT IT /@1 » RAMX/Tiy HMX/LC® 
"ALU/A+E » AMX/RAMX . OXT LIT /@1 » RAMX/T y BMX/REMX » REMX/Q" 
"RAMX/Dle AMX/RAMX.« OXT op DIT /@ 4 eKMX/@2 » BMX/KMX 9 ALU/A~E® 
"RAMX/Liy AMX/RAMX. OXT eT /@1 »RBMX/Q» BMX/REMX 2 ALU/A-E" 
"RAMX/De AMX/RAMX . OXT LIT /@4 eKMX/@2 2 BMX/KMX y ALU / AND" 
"ALU/ANDINOT » AMX/RAMX « OXT 2 IT /@1 »RAMX/T y EMX/KMX ¢ KMX/@ 2" 
"RAMX/LTty AMX/RAMX  OXT y DT /@1. 2 BMX/REMX »ALU/OR" 
"RAMX/Dy AMX/RAMX 9 KMX/@ 1» BMX/KMX PP ALU/ AND ® 
"RAMX/TIl x AMX/RAMX » EMX/MASK » ALU ANTI * 

““RAMX/D 9 AMX/RAMX # KMX/@1 9 EMX/KMX p ALU/ANDINOT * 
"RAMX/TIty AMX/RAMX 9 BMX/MASK » AL.U/ANDINOT * 

“RAMX/Tiy AMX/RAMX » REMX/Q » EMX/REMX 9 AL.U/ANIINOT * 
“RAMX/D 2 AMX/RAMX 9 KMX/@ 1» EMX/KMX 9 ALU/OR" 
"RKAMX/Iis AMX/RAMX » BMX/LC » ALU/OR 

"RAMX/Tly AMX/RAMX » REMX/Q » EMX/REMX + ALU/OR © 
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ALU_D.OR+RCCI 
ALU... ORNOT. MASK 
ALU_D.SXTCI 
ALU_D.SXTCI+KCI 
ALULD.SXTCI+A 
ALU_D.SXTCI.ANDINOT.KEI 
ALU_D.SXTLI+AND KOI 
ALU.D.XOR-KOI 
ALU_D,XOR-LC 
ALU_D.XOR.Q@ 
ALU..0,XOR+RCLI 
ALU.D,XOR. ROI 
ALULDEIKEI 
ALU..DCILB 
ALU_DCILC 
ALU_DCIG 
ALU.KEI 

ALU.LA 
ALU_LAtKLI 
ALU_LAtKCI+1 
ALU_LAtKE].RLOG 
ALU_LAtLB 
ALU_LLAFLC 
ALUWLAtLC+1 
ALU_LAtLC+FSL.C 
ALU_LATQ 
ALU_LA-II 
ALU_LA-D-1 
ALU.LA-KCI 
ALU_LA-KCI-1 
ALU..LA-KOI.RLOG 
ALULLA-LC 
ALU.LA-Q 
ALULLA-Q~1 
ALULLA.AND.KOI 
ALU_LA.AND.LC 
ALU.LA.ANDNOT.KOI 
ALU_LA. ANDNOT. MASK 
ALULLA.OR- KCI 
ALU.LA.XOR.LC 
ALU.LACID 
ALUWLACILBE 
ALULLACIQ 
ALULLB 

ALULLE 
ALU_NOT.D 
ALU_NOT. KCI 
ALU..NOT.RCCOI 
ALU..PACK FP 
ALU_PC 

ALU. 

ALU..Q(B) 
ALU.QtKEI 
ALU.Q+KE I+1 
ALU..Q+LB 
ALULQtLE+1 
ALUGtLCE 
ALULQtLCH+1 
ALU.Q+LC+FSL.C 
ALU_Q+MASK 
ALU.Q~-D 
ALU.Q-D-1 
ALU.Q~-KEI 
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"RAMX/Ts AMX/RAMX SPO. R/LOAD. LC ySPO.RC/@1 » RMX/LC e ALU/OR® 
"RAMX/Tl2 AMX/RAMX » BMX/MASK y ALU/ORNOT * 

"RAMX/Dle AMX/RAMX «SXT re DT /@1 2 ALU/A" 

"RAMX/Dty AMX/RAMX « SXT LIT /@1 9 KMX/@2 9 BMX /KMX P ALU/ATE " 
“RAMX/Itr AMX/RAMX «SXT » DT /@1 »y BMX/REMX rv ALU/ATE® 
"“RAMX/Itp AMX/RAMX «SXT e IT /@1 y ALU/ANTINOT » EMX/KMX 2 KMX/@2 * 
"RAMX/Ity AMX/RAMX «SXT eT /@1 ¥KMX/@2 9 BMX/KMX 9 ALU/ANT" 
"RAMX/Ity AMX/RAMX e KMX/@1 » RMX/KMX » ALU/XOR® 

"RAMX/D 9 AMX/RAMX » BMX/LCO ep ALU/XOR® 

*RAMX/D» ANX/RAMX s RBMX/(Q + BMX/REMX p ALU/XOR * 

"RAMX/D 7 AMX/RAMX re SFO.R/LOAD.LCrSFO+RC/@1 » BMX/L.C yy ALU/XOR" 
"RAMX/T[ly AMX/RAMX » SFO. R/LOAL. LABySPO.RAB/@1 » BMX/L By ALU/XOR * 
“RAMX/Tty AMX /RAMX rf KMX/@2 » BMX/KMX s ALU/@1 * 

"ALU/@1 » AMX/RAMX » RAMX/Dy BMX/LE* 

"RAMX/0 2 AMX/RAMX » BMX/LC pALU/@ 4 

"RAMX/Tty AMX /RAMX » REMX/Q > EMX/REMX Pr ALU/ C1" 
"KMX/@1 » BMX/KMX » ALU/B® 

"AMX/LA,ALU/A" 

"AMX/LA»KMX/@1 » BMX/KMX P ALU/ATE® 
"ALU/AtB41 1 AMX/LA» BMX/KMX » KMX/@1 © 
"AMX/LAYKMX/@1 » BMX/KMX »ALU/ATE- RLOG* 

“AMX/LA» BMX/LErALU/ATE* 

"ALU/A+E »r AMX/LAy BMX/LC* 

“ALU/ATE+1 2 ANX/LA» BMX/LC® 
"ALU/ATB+FESL «Ce AMX/LA»y BMX/LC® 

"ALU/ATE » AMX/LA? EMX/REMX p REMX/Q" 
"AMX/LA»REMX/Iiy BHX/REMX » ALU/A~E" 
“AMX/LA»REMX/Tiy EMX/REMX p ALU/A-B-1 
"AMX/LA®KMX/@1 » BMX/KMX s ALU/A-B* 

"AMX/LA+ KMX/@1 » EMX/KMX s ALU/A-B-1* 
“AMX/LA»KMX/@1 9 RMX/KMX PALU/A-B.RLOG* 
“ALU/A-ByAMX/LAyYBMX/LC® 
"ALU/A-B» AMX/LA + BMX/REMX » RBMX/Q* 
"ALU/A-B-1 » AMX/LA » BMX/REMX » REMX/Q* 
"AMX/LA»sKMX/@1  EMX/KMX PALU/AND® 
"ALU/AND » AMX/LA» BMX/LC * 
"“AMX/LAsKMX/@1 » BMX/KMX » AL.U/ANDNOT * 

*AMX/LA» BMX/MASK » ALU/ANTINOT * 

“ALU/OR » AMX/L.Ar EMX/KMX re KMX/@1 ° 
“AMX/LAs» BMX/LC »®ALU/XOR® 
"AMX/LA»REMX/Tip BMX/REMX 9 ALU/@ 1" 

"AMX/LAs EMX/LBrALU/@1" 
“AMX/LA»sREMX/Q»s BMX/REMX » ALU/@1 * 

"EMX/LBrALU/E* 

“BMX/LCsALU/E® 

"ALU/NOTA» AMX/RAMX » RAMX/D* 

"BMX/KMX » KMX/@1 » ALU/ORNOT » AMX/RAMX - OXT PDT /LONG" 
“SPO.R/LOAL.LCrSPO.RC/@1 » BMX/LC » AMX/RAMX 6 OXT » DT /LONG» ALU/ORNOT * 
"BMX/FACKED.FLeALU/B* 

“BMX/PC rALU/R* 

"RAMX/Q » AMX/RAMX rp ALUZA * 

"RBMX/Q» BMX/RBMX rp ALU/B® 

"RAMX/Q» AMX/RAMX rf KMX/@ 1» BMX/KMX PALU/ATE® 
*ALU/ATE+1 » ANX/RAMX » RAMX/Q» EMX/KMX 9 KMX/@ 1 * 
"RAMX/Q» AMX/RAMX » BMX/LBr ALU/ATB" 

"RAMX/Qs AMX/RAMX » BMX/LEvALU/AtBEt1" 

“RAMX/Q » AMX/RAMX » BMX/LC Pp ALU/ATB® 
“ALU/ATB+1 5 ANX/RAMX » RAMX/Q 2 BMX/LC * 
"ALU/A+E+PSL .C » AMX/RAMX » RAMX/Q* BMX/LC * 

"ALU/A+B » AMX/RAMX » RAMX/Q » BMX/MASK * 

*RAMX/Q» AMX/RAMX e RBMX/Ity BMX/REMX » ALU/A-B® 
"ALU/A-B-1 2 ANX/RAMX p RAMX/Q » BHX/RBEMX » RBMX/T* 
"RAMX/Q» AMX/RAMX » KMX/@1 e BMX/KMX Pp ALU/A-E® 


VAX 11/7808 FIELD AND 


ALU_Q-LB 

ALU.Q-LC 
ALU.Q~MASK~1 
ALU_Q.0XTCI 
ALU.0.OXTCI+0 
ALU_Q.OXTCI+D+1 
ALU_Q. OXTCI+KCI 
ALU..Q.OXTCI-D 
ALU.Q.OXTEI-KEI 
ALU_Q.OXTCI-ANDNOT. KEI 
ALU.W.Q-OXTLEI.OR «KEI 
ALU..Q.OXTCI.OR-D 
ALU_Q. AND. 

ALU.Q. AND. KOI 
ALU..Q.ANIINOT. KEI 
ALU_Q.ANDNOT .MASK 
ALU_O.ANDNOT.REI 
ALU..Q.OR KOI 
ALU.Q.OR.LC 
ALU_G.ORNOT. KEI 
ALU..Q.SXTCI 
ALULQ.SXTCI+KCI 
ALU.Q+SXTCItLB 
ALUW.Q.+SXTL TFL B+) 
ALU... SXTCIFFC 
ALU_Q.SXTCI.ANDNOT. KEI 
ALU.Q.XOR-D 
ALU.Q+XOR «KEI 
ALU_Q+XOR.LC 
ALU_Q«XOR.RCCI 
ALU..QCID 

ALU.RCDST) 
ALU.R(SC) ANDNOT. KEI 
ALU_R(SPL)+KLI.RLOG 
ALU_RE (SC) 

ALU.RCCI 

ALU..RLOG 

ALU.ROI 

ALU.REI-KCI 
ALULREJ-AND. KOI 
ALULROI-AND.LC 
ALU.RCI,ANDNOT. KOI 
ALLURE J. ANTINOT «MASK 
ALU.ROI.OR KOI 
ALULROEJ.ORNOT.KEI 
ALU.REI.XOR- KEI 
ALU_ROI.XOR.Q 


CACHE .P..0C2 
CACHECI_D 
CACHE..D (QUAD) 
CACHE..D,INST. DEP 
CACHE..DC] 
CACHE_DLI.6LK 
CACHE..0C1.NOCHK 


ngQ_D+Q 
WEROCI_FC 
N&VALALU 
N&VA_UELC 
N&VA_D+Q 
N&VA_LD-KCI 
N&VA.LA 
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"RAMX/Q» AMX/RAMX » BMX/LBrALU/A-B* 

“RAMX/Q 2 AMX/RAMX » BMX/LC r ALU/A-B" 
"ALU/A-B=1 x AMX/RAMX » RANX/Q » BMX/MASK * 

*"RAMX/Q 2 AMX/RAMX «OXT re DT/@1 sALU/A" 

*"ALU/At+By AMX/RAMX « OXT » DT /@1 » BMX/RBMX » RBMX/D » RAMX/Q* 
*ALU/A+B+1 s AMX/RAMX + OXT IT /@ 1» BMX/REMX » RAMX/Q 9 REMX/T* 
"ALU/A+B 9 AMX/RAMX « OXT s IT /@1 y RAMX/Q » BMX/KMX 9 KMX/@2 

"ALU/A~B » RAMX/Q » AMX/RAMX ¢ OXT re IT /@1 » BMX/REMX ° 

"ALU/A-B» AMX/RAMX . OXT » DT /@1 x RAMX/Q » BMX/KMX » KMX/@2" 
"ALU/ANDNOT » AMX/RAMX « OXT » DT/@1 » RAMX/Q » BMX/KMX » KNX/@2" 
*"ALU/OR » AMX/RAMX . OXT pT /@1 » RAMX/Q » BMX/KMX 2 KMX/@2 * 

"ALU/OR » AMX/RAMX. OXT PDT /@1 » RAMX/Q » BMX/REMX » REMX/D* 

"AMX/RAMX » RAMX/Q» BMX/RBEMX » RBMX/Tiy ALU/AND" 

*RAMX/Q » AMX/RAMX 9 KMX/@2 ey RMX/KMX Pp ALU/AND® 

*RAMX/Q 2 AMX/RAMX ep KMX/@ 1p BMX/KMX y ALU/ANDNOT * 

*RAMX/Q 2 AMX/RAMX » BMX/MASK 2 ALU/ANDNOT * 

"ALU/ANDNOT » AMX/RAMX » RAMX/Qy RMX/LB» SPO. R/LOAD.-LABrSPFO.RAB/G@1° 
"RAMX/Q 9 AMX/RAMX » KMX/@ 1 » EMX/KMX PALU/OR" 

"RAMX/Q » AMX/RAMX » RMX/LC ry ALU/OR" 

"ALU/ORNOT + AMX/RAMX » RAMX/Q » BMX/KMX 9 KMX/@1* 

"ALU/A» AMX/RAMX. SXT» DT/@1 pRAMX/Q" 

"RAMX/Qr AMX/RAMX «SXT DT /@1 2 KMX/@2 » BMX/KMX 9 ALU/ATE® 

"RAMX/Qy AMX/RAMX. SXT DT /@1 + BMX/L By ALU/AtTB" 

"RAMX/Q@ 9 AMX/RAMX «SXT DT /@1 y EMX/LBYALU/ATBTL" 

*RAMX/Q » AMX/RAMX + SXT DT /@1 e BMX/PC ry ALU/ATB" 

"ALU/ANDNOT » AMX/RAMX » SXT » RAMX/Qy BMX/KMX » KMX/@2 DT /@1* 
*RAMX/Q ¥ AMX/RAMX » BMX/REMX ¢ REMX/De ALU/XOR® 

"RAMX/Q » AMX/RAMX » KMX/@ 1.» BMX/KMX 9 ALU/XOR * 

"RAMX/Q» AMX/RAMX » BMX/LC vALU/XOR" 
"RAMX/Q/AMNX/RAMX * SPO. R/LOAD. LC» SFO.RC/@1 e BMX/LC x ALU/XOR® 
"RAMX/Q» AMX/RAMX » RBMX/Lls BMX/REMX 2 ALU/@1 * 
"SFO.AC/LOAD-LABrSPO.ACNIL/DST LST rAMX/LArALU/A® 
"SPO.AC/LOAD.LABrSPO.ACN/SC ¥ AMX/LA ry KMX/@ 1 » BMX/KMX » ALU/ANEINOT © 
*"SFO.AC/LOAD.LABy SFO. ACN/SF 1. SFI» AMX/LA®KMX/@4 » BMX/KMX P ALU/ATB.RILOG" 
"SPO/LOAD.LC.SCrBMX/LCrALU/B" 
*SPO.R/LOAD.LC»SPO.RC/@1 ry BMX/LCyALU/B* 
"BMX/0,ALU/B»yMSC/REAR-RLOG® 
"SFO.R/LOAD.LABr SFO. RABR/G@1 yAMX/LAYALU/A® 

"SPO.R/LOAD, LAB? SPO.RAB/@1 » AMX/LA rr KMX/@2 2 BMX/KMX vy ALU/A-B® 
*SFO.R/LOAD.LABrSFO.RAB/@1 y AMX/LA ® KMX/@2 » BMX/KMX  ALU/AND® 
*SFO.R/LOAD.LABySFO.RAB/@1 »AMX/LA» BMX/LC 2 ALU/AND® 
"SPO.R/LOAD.LABy SPO. RAB/@1 e AMX/LA ¥ KMX/@2 2 BMX/KMX y ALU/ANDINOT * 
*"SPO.R/LOAD LAB? SFO. RAB/@1 s AMX/LAy BMX/MASK 2 ALU/ANDNOT © 
"SPO.R/LOAD.LABrSFO,RAB/@1 e AMX/LAr KMX/@2 » BMX/KMX 2 ALU/OR® 
“ALU/ORNOT » AMX/LA» BMX/KMX 7 SFO.R/LOAD.LABy SPO. RAB/@1 » KMX/@2° 
“SPO.R/LOAD. LAB? SPO. RAB/@1 x AMX/LA FKMX/@2 2 BMX/KMX 9 ALU/XOR® 
"SPO.R/LOAD+LABr SPO. RAB/@1 rs AMX/LA re REMX/Q 7 BMX/REMX 9p ALU/XOR ® 


"VAK/NOF sMCT/URITE. Pe DT/@1 » DK/NOF® 

"VAK/NOP »MCT/WRITE.V.WCHK ey MSC/@1 »DK/NOP® 
"MCT/EXTWRITE «FP rLONGr VAK/NOP s DK/NOF * 

"“VAK/NOF »MCT/URITE.V.WCHK ep DT/ INST. DEF 2 DK/NOP * 
"“VAK/NOP » MCT/UWRITE.V.WUCHK eDT/@1 2» DK/NOP® 
“VAK/NOF »MCT/LOCKWURITE.V.XCHK eT /@1 » DK/NOF ® 
"VAK/NOP sMCT/WRITE.V.NOCHK 2p DT/@1 » DK/NOP* 


"RAMX/Ir AMX/RAMX » RBMX/Q » BMX/REMX 2 ALU/AtE  SHF /ALUr DK/SHF 2 QK/SHF * 
*EMX/PC 9 ALU/By SHF/ALUr DK/SHF »SFO+R/WRITE-+-RC»SPO-RC/@1 * 
“VAK/LOADs SHF/ALUr IK /SHF * 

"RAMX/D? AMX/RAMX ey BMX/LC » ALU/A+EY VAK/LOAD » SHF/ALU» DK/SHF * 
*D_0+Q»VAK/LOAD® 

*RAMX/Iy AMX/RAMX ¥ KMX/@2 » BMX/KMX » ALU/A~B» VAK/L OAD» SHF /ALUs DK /SHF * 


"AMX/LA?ALU/A» VAK/LOAD» SHF /ALU » DK/SHF * 
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D&SVA_LB 
nava_aQ 
N&VA_Q+LB-PC 


NC3..CACHE 
DCI_CACHE . TBCHK 
NCIJ_CACHE.LK 

NC ICACHE .NOCHK 
DCI_CACHE.P 
DCI_CACHE.WCHK | 


n0 

DOFKCI+1 
DIO+FLC+1 

D_o-D 

0.0-KEI 

D..0-Q@ 

p.0-Q~-1 

D_ACCEL &SYNC 
nALU 
D.ALUCFRAC) 
DALU.LEFT 
DWALU-LEFT2 
DALU.LEFTS 
DB_ALU. RIGHT 
D.ALU,RIGHT2 
TBLANK 
D_CACHE. INST. DEP 
D..CACHE.LKCI 
CACHE »WCHKE I 
N-CACHELI 
N_-DCFRAC > 
DU+KCI 
QD+tKCI+1 
DD+LB 

NDtLe 
D.D+LC+PSh oC 
nD+Q 

ND+Qti 

N_D~-KEI 

D.D-LC 

D.p-a 

0.D-Q-1 
D-D.OXTCI 
N_D.OXTCI+KCI 
DD.OxXTCI+@ 
DD.OXTCI+Q+1 
CD.OXTCI+ANDNOT.KEI 
ND,OXTCI.OR-@ 
D.D.OXTCI.XOR.Q 
D.D.OXTCI.XOR.RCCOI 
D0. AND.KCI 
DUD.AND.KC],LEFT2 
DD.AND.KOI.RIGHT 
DB. AND-LC 
D.D.AND. MASK 
N_D.AND.@ 
D_D.AND.RCCI 
D_D.ANDNOT.KEI 
DD. ANDNOT.LC 
D.D+ANDNOT .PSWZ 
D_D.ANDNOT.Q 
TWD. ANDNOT.RCLI 
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"BMX/LB»ALU/Br VAK/LOAD s SHF/ALUs DK/SHF * 
"RAMX/Q» AMX/RAMX » ALU/A? VAK/LOAD s DK/Q* 
"RAMX/Q* AMX/RAMX» BMX/PC-OR+ LB rALU/A+Bs VAK/LOAD» SHF /ALUs DK/SHF * 


*VAK/NOF » MCT/REAN. V.RCHKs DT/@1 2 DK/NOP* 
“VAK/NOP »MCT/READ.V. IBCHK eT /@1 » DK/NOF* 
"VAK/NOF es MCT/LOCKREAD.V.WCHK ep DT /@1 eDK/NOF" 
"VAK/NOP » MCT/REALI.V.NOCHK eT /@1 » DK/NOP * 
"“VAK/NOP »MCT/READ Pe DT /@1 e DK/NOP® 

*VAK/NOP » MCT/REALN. VY WCHK se DT/@1 » DK/NOP” 


"DK/CLR* 

"“AMX/RAMX . OXT se DT/LONG re KMX/@1 » BMX/KMX e ALU/AtBH41 » SHF /ALU se DK/SHF * 
"AMX/RAMX » OXT s DT/LONG r BMX/LC Pp ALU/AtE+1 » SHF /ALU 2 DK /SHF * 

"AMX/RAMX . OXTs DT/LONGr RBMX/Tp BMX/RBMX p ALU/A-B» SHF /ALUs DK / SHE * 
"AMX/RAMX . OXT » DT /LONG » KMX/@1 e BMX/KMX Pp ALU/A-—B SHE /AL.U» DIK/ SHE * 
"AMX/RAMX. OXTs DT/“LONG? RBMX/Q» BMX/RBMX Pp ALU/A-B » SHF /ALU» IKN/SHF * 
"ALU_O-Q-1»D_ALU" 

“DK/ACCEL sACF/SYNC" 

"SHF/ALU» IK/SHF * 

"SHF/ALU»s DK/SHF.FL® 

"“SHF/LEFT » DK/SHF ” 

"SHF/ALU, DT» DT/LONG» DK/SHF * 

“SHF/LEFT3»DK/SHF * 

*SHF /RIGHT » DK/SHF * 

*SHF /RIGHT2 + DK/SHF * 

*D_KC.20]° 

*VAK/NOF »MCT/REAN,.V.IBCHK es DT/ INST. TEP» DK/NOP * 

"VAK/NOP » MCT/LOCKREAD.V.WCHK »MSC/@1 9° DK/NOP* 

"VAK/NOP » MCT/REAIN.V.WCHK e MSC/@1 > DK/NOP" 

"VAK/NOP »MCT/READ.V.RCHK ep MSC/@1 9 DK/ NOP ® 

"RAMX/Ttr AMX/RAMX » ALU/Ar SHF /ALUy DK/SHF FL" 

"RAMX/D» AMX/RAMX P KMX/@1 9 BMX/KMX 2p ALU/A+E 9» SHF /ALUy DIK/SHE * 

*"RAMX/D 1 AMX/RAMX # KNX /@1 » BMX/KMX e ALU/A+B+1 9 SHF/ALU» DIK/SHF * 

"RAMX/D AMX/RAMX » BMX/LByALU/A+B» SHF/ALU» DK/SHF * 

"RAMX/Ds AMX/RAMX » BHX/LC »ALU/A+B  SHF/ALUs DK/SHF * 

"“RANX/D + AMX/RAMX + BHX/LC pALU/AtB4+PSL.C»SHF/ALU? DIK/SHF ® 

"“RAMX/Tts AMX/RAMX » RBMX/Qe BMX/RBMX 2 ALU/A+B» SHF /ALUy DIK/SHF * 

“RAMX/D 2 AMX/RAMX » RBMX/Q» BMX/REMX P ALU/AtB+1 » SHF/ALU» DK /SHF * 

"RAMX/D 2 AMX/RAMX » KMX/@1 » BMX/KMX » ALU/A-B re SHF /ALU » DK/SHF * 

"“RAMX/D? AMX/RAMX » BMX/LC ep ALU/A-Br SHF/ALUs DK/SHF ° 

*RAMX/ DT AMX/RAMX PF REMX/Q» BMX/REMX e ALU/A-By SHF/ALU» DK/SHF * 

“RAMX/D» AMX/RAMX » REMX/Q » BMX/RBMX 9 ALU/A-B-1 ¢ SHF/ALUs DIK/SHF * 

"RAMX/D 2 AMX/RAMX » OXT ep DT /@1 9» ALU/Ar SHF /ALU rp DIK /SHF * 

"RAMX/D 2 AMX/RAMX « OXT se DT/@1 »KMX/@2 2 BMUX/KMX rp ALU/A+B  SHF ALU» DK/SHE * 
"“ALU/ATE 2 ANMX/RAMX « OXT » DT /@1 5 BMX/REMX rRBMX/Q? ALU ® 

"RAMX/D» AMX/RAMX . OXT DT /@1» BHX/REMXsALU/ATE+1 9 D_ALU" 

"RAMX/D» AMX/RAMX . OXT s DT/@1 ¥ KMX/@2 » BMX/KMX ep ALU/ANDNOT » SHF /ALU» DK/SHF * 
"RAMX/Ds AMX/RAMX ¢ OXT + DT/@1 » RRMX/Q » BMX/RBMX ry ALU/OR » SHF/AL Us DK/SHF * 
"DK/SHF » ALU/XOR » SHF /ALU s AMX/RAMX » OXT PRAMX/Tie OT /@ te REMX/(Q BMX /REMX * 
"RAMX/D? AMX/RAMX . OXT  DT/@171SPO.R/LOAD. LC rSPO.RC/@2 + BMX/LCyALU/XOR» SHF/ALUs IK/SHF * 
"RAMX/Dp AMX/RAMX 9 KMX/@1 » BMX/KMX » ALU/AND » SHF /ALUs DK/ SHE * 

“RAMX/D re AMX/RAMX 9 KMX/@1 » BMX/KMX » ALU/AND » SHF /ALU, DT » DT /LONG» DK /SHF ° 
“RAMX/D» AMX/RAMX 9 KMX/@1 » BMX/KMX ep ALU/AND » SHF /RIGHT » DK/SHF * 

"RAMX/Ds AMX/RAMX » BMX/LC r ALU/AND se SHF /ALU» DK/SHF * 

*RAMX/D» AMX/RAMX » BMX/MASK » ALU/AND » SHF /ALU DK/SHF * 

"RAMX/D 9 AMX/RAMX # REMX/Q» BMX/REMX » ALU/AND» SHF /ALU» DIK /SHF * 

"RAMX/D  AMX/RAMX # SFO.R/LOAL+LCySFO.RC/@1 2 BMX/LC eALU/ AND» SHF /ALU y DK/SHF * 
"RAMX/D + AMX/RAMX y KMX/@1-» BMX/KMX ry ALU/ANDINOT 7 SHF /ALUs DK/SHF * 
"RAMX/D2 AMX/RAMX » BMX/LC Pp ALU/ANDNOT » SHF /ALU re IK/ SHE ® 

°LK/SHF » ALU/ANDNOT & AMX/RAMX » RAMX/D » BMX/KMX 9 KMX/. 49 SHE /ALU* 
"RAMX/D» AMX/RAMX p REMX/Q» BMX/RBMX » ALU/ANDINOT » SHF /ALUy DK/SHF © 
*RAMX/Dy AMX/RAMX » SFO.R/LOAD-LCySPO,RC/@1» BMX/LC + ALU/ANDNOT » SHF /ALU y DK /SHF * 
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D_0LLEFT 
DD.LEFT2 
N_D.OR-ASCIT 
H0.0R.KCI 
00.0R.PSWC 
Ho0.OR+PSWYV 
H.D.OR.Q 
N-D.OR-RCCI 
N.0.OR.ROI 
ND. ORNOT. MASK 
D0,RIGHT 
uD. RIGHT (B) 
0D. RIGHT2 
D0, SWAP 
D_0.SXTLI 
Uo0.SXTCI RIGHT 
N_0.XOR.KCI 
D_D.XOR.LC 
H_D.xXOR.Q 
H.DAL «NORM 
NADAL «SC 
NDC IKCI 
NDC IMASK 
D0 IQ 
Q.INT.»SUM 
N-KCI 
N-KCI.RIGHT 
DOKL. RIGHT2 
DLA 
TLACFRAC) 
DOLAt+D+tPSL .C 
NLA-D 
HOLA~KEI 
TRLAs AND. KOI 
LA.» RIGHT 
noLB 

Th..L Be PC 

NoLC 

TLC (FRAC) 
QANOT.D 
NNOT.KOI 
DNOT »MASK 
H.NOT.Q 
NoNOT+ROI 
NOPACK FF 
D.PACK + FP LEFT 
DPC 
QLPC.LEFT 
na 

HQC FRAC) 
natn 
N.Qt+kKCI 
NQ+LB 
TQ4PC 

tt..Q-D 
NOQ-De1 
0.Q-KEI 
N.Q~KE I-24 
NQ-PCSV 
N.Q.OXTLI 
tHoQ.ANE. KET 
H.W. AND.LC 
TQ. AND. MASK 
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"DK/LEFT" 

"DK/LEFT2° 

*"n.D.OR.KC.30]° 

"RAMX/D» AMX/RAMX ¢ KMX/@1 » BMX/KMX » ALU/OR » SHF/ALU» DK/SHF ® 
*DK/SHF » ALU/OR » AMX/RAMX » RAMX/De BMX/KMX y KMX/. 1) SHF/ALUS 
“DK/SHF 2 ALU/OR? AMX/RAMX » RAMX/Dy BMX/KMX # KMX/ 6 2 SHF ALU" 
"“RAMX/D» AMX/RAMX » REMX/Q» BMX/RBMX » ALU/OR » SHF ALU» DK/SHF ® 
"“RAMX/D» AMX/RAMX » SPO. R/LOAD. LC» SPO.RC/@1 » BMX/LC ep ALU/OR SHE /ALU 2 DK/SHF * 
"ALU/OR» AMX/RAMX » RAMX/D» BMX/LE» SPO.R/LOAD.LABy SPO. RAB/@1 re DK/SHF ® 
"RAMX/D s AMX/RAMX » BMX/MASK » ALU/ORNOT » SHF /ALU» DK/SHF * 
"DK/RIGHT® 

“REMX/D 2 BMX/RBMX e ALU/ Be SHE /RIGHT » DK/SHF ° 

“DK/RIGHT2" — - 

"DK/BYTE.SWAP" 

*RAMX/D» AMX/RAMX « SXT rv DT/@1 2 ALU/Ay SHF/ALU» DK/SHF ® 
"RAMX/Dy AMX/RAMX «SXT er DT/@1 pALU/Ar SHF /RIGHT » DK/SHF ° 
*RAMX/D»AMX/RAMX » KMX/@1 » BMX/KMX » ALU/XOR» SHF /AL.U r DK/SHF © 
“RAMX/Ds AMX/RAMX » BMX/LC 2 ALU/XOR » SHF /ALU» DK/SHF ® 

*"RAMX/D » AMX/RAMX » RBMX/Q 9 BMX/REMX e ALU/XOR » SHF/ALU » DK/SHF * 
“DK/DAL.SV" 

“DK/DAL.SC" 

"RAMX/Dy AMX/RAMX » KMX/@2 2 HMX/KMX vy ALU/@ 4 9 SHF/ALU » IK/SHF ° 
"RAMX/Ily AMX/RAMX » BMX/MASK » ALU/@1 » SHF/ALU DK /SHF ® 
"RAMX/Dly¥AMX/RAMX » RBMX/Q y BMX/REMX 2 ALU/@1 »SHF/ALU y DK/SHF * 
"MCT/READ. INT«SUM? DK/NOP® 

"KMX/@1 » BMX/KMX re ALU/B» SHF/ALUs DK/SHF * 

"KMX/@1 ep BMX/KMX re ALU/By SHE /RIGHT » DK/SHF ® 

*RMX/@1 9 BMX/KMX rp ALU/B SHF /RIGHT 2» DK/SHF * 
"AMX/LA»ALU/ArSHF/ALU? DK/SHF * 
"AMX/LA®ALU/ArSHF/ALU 2 IK/SHF «FL. * 
"AMX/LA»RBMX/D» BMX/RBMX PALU/ATBIPSL «Cr SHF/ALU» DK/SHF * 
"DK/SHF » ALU/A-By AMX/LA» BMX/RBMX re RBMX/Ty SHF /ALU" 
"AMX/LA»KMX/@1 » BMX/KMX » ALU/A-B  SHF ALU» IK /SHF © 
"AMX/LA»KMX/@1 » BHX/KMX 9 ALU/AND » SHF/ALU » DK/SHF * 
"AMX/LA»ALU/A»SHF/RIGHT » DK/SHF " 
“BMX/LB»sALU/B»sSHF/ALU r DK/SHF * 
"EMX/PC.OR LB ALU/B» SHF/ALUs K/SHF * 

"BMX/LC»ALU/Br SHF/ALU» DK/SHF * 

"RMX/LCe ALU/B re SHF/ALUr DK/SHF FL” 

"RAMX/D2 AMX/RAMX » ALU/NOTAy SHF /ALU 2 DK/SHF * 

"KMX/@1 » BMX/KMX x AMX/RAMX - OXT 2 DT/LONG 2 ALU/ORNOT » SHF /ALUy DK/SHF ® 
"BMX/MASK » AMX/RAMX . OXT » DT/LONG » ALU/ORNOT 9 SHF/ALU» DK/SHF ® 
"RAMX/Q 2 AMX/RAMX 9 ALU/NOTA» SHF /ALUs DK/SHF ® 
"LA_RAC@1]2AMX/LArALU/NOTA? DAL." 
"BMX/PACKED. FL» ALU/B se SHF/ALU » IK/SHF * 
"EMX/PACKED FL» ALU/B» SHF/LEFT + IIK/SHF * 

"BMX/PC »ALU/By SHF/ALU ry DK/SHF * 

"BMX/PC 2 ALU/Be SHF/LEFT 2 DK/SHF ® 

"DK/Q* 

*RAMX/Q»AMX/RAMX » ALU/Ar SHF/ALUs DK/SHF FL” 

"RAMX/Q* AMX/RAMX » RBMX/D» BMX/RBMX » ALU/A+H  SHF/ALUy DK/SHF ® 
*RAMX/Q» AMX/RAMX 9 KMX/@ 1 2 BMX/KMX 2 ALU/ATB » SHF/ALU + DK/SHF * 
"RAMX/Q» AMX/RAMX 9 BMX/LB»® ALU/ATB» SHF /ALUy DK/SHF * 

*RAMX/G 9 AMX/RAMX p BMX/PC 2 ALU/A+E yy SHF/ALU y DK/SHF * 

"RAMX/Q» AMX/RAMX e RBMX/D » BMX/REMX x ALU/A~Bty SHF/ALUy DIK/SHF * 
"RAMX/Q » AMX/RAMX » REMX/D» BMX/RBMX » ALU/A-B-1 9 SHF/ALUy DK/SHF * 
"RAMX/Q » AMX/RAMX 9p KMX/@ 2.» EMX/KMX 2 ALU/A~By SHF/AL Uy DIK/SHF ® 
* RAMX/Q» AMX/RAMX e KMX/@ 1» BMX/KMX r ALU/A-B~ 1» SHF/ALU 2 DK/SHF * 
"RAMX/Q » AMX/RAMX » BMX/0 »MSC/READ- RLOG 2 ALU/A~By SHF/ALUs DK/SHF * 
"RAMX/Q 2 AMX/RAMX. OXT PDT /@1 s ALU/Ar SHF/ALUs DK/SHF * 

“RAMX/Q » AMX/RAMX 2 KMX/@1 9 BMX/KMX » ALU/AND 2 SHF/ALU 2 DK/SHF * 
"RAMX/Q» AMX/RAMX » BMX/LC y ALU/ AND » SHF /ALU x DK/SHF * 

"RAMX/Q 2 AMX/RAMX » BMX /MASK » ALU/AND » SHF /ALU » DK/SHF * 
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0..Q.AND.RCCI 
n_Q.ANDNOT.D 
N.Q.ANDNOT.KCI 
N.Q.ANDNOT «MASK 
n_Q.ANDNOT.PSWC 
N.Q.ANDNOT.PSWN 
DQ. ANDNOT.PSWZ 
D.Q.LEFT 
nQ.OR.KCI 
NoQ.0R.PSWC 
n_Q.OR.RCCI 
[Q.ORNOT. MASK. 
n_Q.RIGHT 
D_Q.RIGHT2 
N.8.SXTCI 
UQ.XOR.RCCI 
Q_acip 

D.-QCIKC] 

NWQC IMASK 
D_RCPRN+1) 
NRCSC) 
RCSP1i+t1) 

N.W.RC CSC) 

D_RCCI 

N_RLOG 
D_-RLOG.RIGHT 
D_ROI 
T.RCICFRAC) 
H-RCOI.AND. KCI 
D-RCOI.OR.KCI 
D_ROI.ORNOT. KEI 


EALU_DCEXF) 
EALULFE 
EALUKCJ 
EALUROICEXP) 
EALU_SC 
EALU_SCHFE 
EALU.SCHKEI 
EALU.SC~FE 
EALUSC-KCOI 
EALU_SC.+ANDNOT.KCI 
EALU.STATE 


FE&SC_kKCI 
FELOCA) 
FELICEXF) 
FELEALU 
FEORKCI 
FE_LACEXP) 
FE.NABS(SC-FE > 
FE_NABS(SC-LACEXP) > 
FELQCEXF) 
FEORCICEXF) 
FE_SC 

FELSC+1 
FE_SC+FE 
FE.SC+HKOI 
FELSCtLACEXF) 
FE_SC-FE 
FE_SC-KCI 
FE_SC~LACEXP) 
FEOSC--SHF . VAL. 
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"RAMX/Q 7 AMX/RAMX? SPO.R/LOAD.LCrSFO.RO/@1 » BMX/LCy ALU/AND» SHF/ALUs DK/ SHE * 
*RAMX/Q» AMX/RAMX » RBMX/Dy BMX/REMX y ALU/ANDNOT » SHF/ALUy DK/SHF * 

"“RAMX/Q» AMX/RAMX s KMX/@1 » BMX/KMX » ALU/ANIINOT » SHF /ALUr K/SHF * 

"RAMX/Q* AMX/RAMX » BMX/MASK p ALU/ANDINOT » SHF /ALU» LIK/SHF * 

"DK/SHF ep ALU/ANDNOT » AMX/RAMX » RAMX/Q » EMX/KMX 9 KMX/. ty SHF/ALU" 

"DK/SHF pALU/ANDINOT » AMX/RAMX p RAMX/Q» BMX/KMX # KMX/. 8» SHF/ALU* 

*DK/SHF es ALU/ANDINOT » AMX/RAMX » RAMX/Q 9 BMX/KMX # KMX/ 42 SHF/ALU" 
"RAMNX/Q»AMX/RAMX » ALU/Ar SHF /LEFT » BK/SHF ” 

"RAMX/Q + AMX/RAMX » KMX/@1 » EMX/KMX 2 ALU/OR» SHF /ALUs DIK/SHF * 

“DK/SHF » ALU/CIR r AMX/RAMX » RAMX/Q » BMX/KMX 9 KMX/ 1 SHF/ALU" 

“RAMX/Q» AMX/RAMX?SPO.R/LOAD.LC re SFO.RC/@1 e BMX/LC ALU/OR» SHF /ALUr DK/SHF * 
"RAMX/Q» AMX/RAMX » BMX/MASK » ALU/ORNOT » SHF/ALUs DK/SHF * 

"RAMX/Q 9 AMX/RAMX ep ALU/Ar SHF /RIGHT » DK/SHF * 

*RAMX/Qs AMX/RAMX P ALU/Ars SHF/RIGHT2 + UK/SHF * 

"RAMX/Q» AMX/RAMX . SXT oe DT/@1 pALU/As SHF /ALU» DIK/ SHE" 

"RAMX/Qy AMX/RAMX»SPO.R/LOAL.LCrSFO.RC/@1 » BMX/LC yr ALU/XOR» SHF/ALUs DK/SHE " 
"RAMX/Q* AMX/RAMX » RBEMX/D» BMX/REMX » ALU/@1 » SHE /ALUs DK/SHF * 
"ALU/@1*SHF/ALU» DK/SHF » BMX/KMX » KMX/@2 9 AMX/RAMX » RAMX/Q° 

*RAMX/Q» AMX/RAMX + BMX/MASK » ALU/@1 » SHF/ALU» DK/SHF * 

“SPO.AC/LOAD. LAB? SPO. ACN/PRN41 2 AMX/LA? ALU/A» SHF /ALU» DK/SHF * 
"SPO.AC/LOAD.LABr SPO.ACN/SC 2 AMX/LA» ALU/A» SHF/ALUr DK/SHF * 
"SPO.AC/LOAD.LABs SPO. ACN/SP1+1 »AMX/LA» ALU/A» SHF/ALUs DK/SHF ® 
"“SPO/LOAD.LC.SC»BMX/LCsALU/B» SHF/ALU» DK/SHF * 

*SPO.R/LOAD LC» SPO.RC/@1» BMX/LC yALU/B» SHF/ALUs DK/SHF * 
*BMX/0»MSC/READ.RLOGr ALU/E» SHF/ALU DIK /SHF * 
“BMX/0»MSC/READ.RLOG» ALU/By SHF /RIGHT » DK/SHF * 
"“SPO.R/LOAD.LABs SFO. RAB/@1 pAMX/LAYALU/A» SHF/ALU» IIK/SHF * 
"SPO.R/LOAD.LAB»SPO.RAB/@1 7 AMX/LArALU/As SHF/ALU, DK/SHF FL" 

"SPO.R/LOAD. LABr SPO. RAB/@1  AMX/LAr KMX/@2 7 BMX/KMX y ALU/ANDy SHF/AL Ur IIK/SHF * 
"SPO.R/LOAD.LABy SPO. RAB/@1 eAMX/LAs KMX/@2 9 BMX/KMX x ALU/OR® SHE /ALU » DK/SHF © 
"LAB_RO@1] »AMX/LA» BMX/KMX # KMX/@2yALU/ORNOT 9 Dl ALU" 


"RAMX/Ds AMX/RAMX r EBMX/AMX EXP x EALU/ B® 
*ERMX/FE »EALU/R* 
“KMX/@1 » EBMX/KMX» EALU/B" 

"SFO.R/LOAD. LAB, SFO. RAB/@1 e AMX/LAYEBMX/AMX.EXF yEALU/B* 
"EALU/A" 

“ERBMX/FE»EALU/ATE® : 
*KMX/@1 > ERMX/KMX»EALU/ATE" 

"EBMX/FE sEALU/A~B* 
"KMX/@1»EBMX/KMX»EALU/A-B* 

"KMX/@1 » EBMX/KMX»EALU/ANDNOT * 
"EALU/A»MSC/LOAD.STATE® 


"“KMX/@1,EBMX/KMXy EALU/Br FEK/LOAD» SMX/EALUs SCK/LOAD" 
“AMX/RAMX.OXT eT/LONGs EBMX/AMX EXP e EALU/B re FEK/LOAL® 
"RAMX/[» AMX/RAMX » EEMX/AMX -EXF re EALU/ Be FEK/LOAD" 
“FEK/LOAD" 

*KMX/@1 » EBMX/KMX + EALU/BeFEK/LOAL" 
"AMX/LArERMX/AMX. EXP» EALU/BeFEK/LOAD® 
"EALU/NABS.A-BrERMX/FE sFEK/LOAD" 

"AMX/LA» EBMX/AMX «EXP» EALU/NABS .A-BryFEK/LOAL" 
"RAMX/Q + AMX/RAMX » EBMX/AMX EXP rEALU/ByFEK/LOAL" 
"SPO.R/LOAD. LAB» SPO.RAB/@1 x AMX/LAyEBMX/AMX-EXF yEALU/ByFEK/LOAD® 
"EALU/ArFEK/LOAL® 

*EALU/A+1 /FEK/LOAD" 

"EBMX/FE rEALU/ATB»FEK/LOAD® 

“KMX/@1 » ERMX/KMX sEALU/A+BsFEK/LOAD® 

"AMX/LA» ERMX/AMX EXP rEALU/AtB sy FEK/LOAL* 

"EBMX/FE rEALU/A~-BrFEK/LOAD® 

“KMX/@1 » EBMX/KMX » EALU/A-Be FEK/LOAR® 
“AMX/LA»ERMX/AMX EXP r EALU/A-BrFER/LOAL"* 
“EBMX/SHF.VAL sEALU/A-BrFEK/LOAD® 
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FE.SC.ANDINOT.FE 
FE.SC.ANDNOT-KCI 
FE..SC.OR-KOI 
FE_SHF. VAL 
FE_STATE 


TD(SC)_0 
rocd_0 
TOD&NO.SYNC 
00.8 YNC 


KOI 


LAB..RCOST) 

LAB. RCPRN) 

LAB RCPRNEL 

LAER CSC) 

LABR (SFL) 

LAB RCSPL+tL) 
LAB.W.RL&RCCI..0 

LAB. RA &RRCEIOFL CHI 

AB RISRCE 0-0 
LAB..RL&RCCI.WALU 
LAB.RI&RCLI..ALU.RIGHT2 
I.AB.R2&SRCCI04+LC 

LAB RLRRCCIT_0.OXTCItKCI 
LAR..RI&RCE1..Q-KEI 
LAB.REI 


LAR COST) &LB..R CSR) 

LAR CGP2) &L BR CSP 1) 

A.W.RACI 

C..RC CSC) 

C.RCCI 
C..RCCI&R1W.(LAtLE) LEFT 
C..RCCI&R1. (LAtL B+PSL .C) LEFT 
CORCEIT8R1.. (LAtLB.RLOG) LEFT 
CROC IRR LQ. (LA-LB) LEFT 
CROC I&R1. (LA~LERLOG) «LEFT 
C..RECVSR1.ALU 

C.RCCISR1.0 
CURCCI&RA_LAtKOD 
C.ROCIaRALA- KEI 
LO.RCCT&RLLE 

L.C.ROETaR1Aa 


L. 
I. 
1. 
1... 
L 
h 
4. 
1. 
t. 
I. 
A. 
I. 


N&Z.ALU 
N&Z.ALU.VRC_O 
NAAMX + Z..7ST 


FC &VAQW ALU 
BCaVA.0 
PCaVALDTKOI 
PC&VA.D-KOT 
PCR&VA.. DPC 
CEVA. OXTCI 
PCS&VA_D.OXTLIFFCG 
FC&VA_N,SXTOIFEC 
FC&VALKLI 
PCR&VA.PE 

FCR&VALQ 
PC&VALQFFC 
PCRVA_Q-D 
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*“EBMX/FE 2 EALU/ANDNOT »FEK/LOAD® 

“KMX/@1 vEBMX/KMX ep EALU/ANDNOT » FEK/LOAD® 
“EALU/OR » ERBMX/KMX + KMX/@1 »FEK/LOAD® 
“EBMX/SHF . VAL »EALU/B»FEK/LOAD* 
"MSC/LOAD,. STATE »EALU/ArFEK/LOAD® 


"CID/WRITE.SC* 

"CID/WRITE.KMX* ID. ADDR/@1* 
*CID/WRITE .KMX x ADS/TBAr KMX/SF1.CON* 
*"CIU/WRITE .KMX»ADS/IBArKMX/SP1 + CON*ACF/SYNC* 


"KMX/@1" 


*SPO.AC/LOAD.LAB»sSPO.ACNL1/DST. DST" 

*SFO.AC/LOAD.LABySPO.ACN/PRN® 

*SPO.AC/LOAD.LABrSPO.ACN/PRNGI * 

“SFO.AC/LOAD.LABrSPO.ACN/SC* 

"“SPO.AC/LOAD.LABrSPO.ACN/SP1.SPi* 

“SPO.AC/LOAD.LABrSPO-ACN/SPit1" 

*ALU_OCA) sLAB.RISRCC@1I.ALU* 

"ALU/ATE+1 y AMX/RAMX » OXT » DT/LONG» BMX/LCr SPO.R/LOAD.LAB1WRITE.RC»SFO.RC/@1 »SHF/ALU" 
"SFO.R/LOAL.LABL. WRITE .RCe SPO.RC/@1 2p ALU/A-Br AMX/RAMX . OXT ep DT /LONG » BMX/RBMX # RBMX/D » SHF /ALU" 
*SPO.R/LOAD.LABL WRITE. RO»SPO.RC/@1»SHF/ALU" 
"SPO.R/LOAD.LABL.WRITE-RCeSPO.RC/@1 »SHF/RIGHT2" 

"ALU O+LC eLAR.WR1&ROCOLI.ALU® 

"ALUN. OXTCA@2I+K£O3] sLAB.Ri&RCC@1I.ALU" 

"ALU..O-KE@27 LAB_RIERCC@1I7..ALU" 

"SFO.R/LOAD.LABRs SPO. RAB/@L" 


"SFO AC/LOAD.LABr SFO.ACNI1L/DST SRC" 

"SFO.AC/LOAN.LAB»SPO.ACN/SP2.SP1" 

"SPO,.AC/LOAD.LArSFO.RAB/G@I® 

“SFO/LOAD.LC.SC" 

“SFO.R/LOAR.LCySPO.RC/@1" 

“AMX/LA» EMX/LBrALU/AtBs SHF/LEFT e SPO.R/LOAD.LC.WRITE- RABI» SPO.RC/@1° 
°AMX/LA» BMX/LBr ALU/ATB+PSL Ce SHF/LEFT se SPO.R/LOAD. LC. WRITE.RABI »SPO.RC/G@1° 
*AMX/L Ar BMX/LB®ALU/At+B.RLOG? SHF/LEF Ts SPO.R/LOAD.LC.WRITE RABI+SFO.RC/@1° 
*AMX/LA? BMX/LBr ALU/A~By SHF/LEF Te SPO.R/LOAD. LC WRITE. RABI» SPO.RC/@1° 
"AMX/LAyBMX/LBrALU/A~B.RLOG» SHF/LEFT »SPO.R/LOAD.LC WRITE. RABI »SPO.RC/@1° 
“SFO.R/LOAD.LC WRITE. RABI» SPO.RC/@12 »SHF/ALU® 

"ALU_DeLC_ROC@138R1 ALU" 

"SPO.R/LOAD.LC WRITE RABI SFO. RC/@1 pSHF/ALU 2 ALU/ATB re AMX/LA + BMX/KMX 2p KMX/@2" 
"ALU_LA~KE@21»LC_RCC@1I12R1 ALU" 

"ALU.LBeLC_RCOQ1I8R1_ALU* 

"SFO.R/LOAD.LC WRITE. RABI» SPO.RC/@1 » SHF/ALU 2 ALU/A» AMX/RAMX # RAMX/Q" 


*CCK/NZ_ALU.VC_VC* 
*CCK/NZ.ALU.VC..0* 
*CCK/N..AMX.Z_TST.VC_VC® 


"VAK/LOAD»PCK/PC_VA* 

*RAMX/D 2 AMX/RAMX 9 ALU/Ar VAK/LOAD r PCK/PC_VA® 

"RAMX/DI» AMX/RAMX 9 KMX/@1 » BMX/KMX 2 ALU/A+B 9 VAK/LOAD ys PCK/PC.VA" 
*RAMX/D» AMX/RAMX ep KMX/@ 1 » BMX/KMX p ALU/A-Be VAK/LOAD » PCK/PC..VA® 
*RAMX/D 1 AMX/RAMX » BMX/PC rp ALU/A~Be VAK/LOAD s PCK/PC.VA® 

*RAMX/Dy AMX/RAMX . OXT » DT /@1 » ALU/A» VAK/LOAD? PCK/PC_VA" 

*RAMX/D 9 AMX/RAMX . OXT ep DT/@1 » BMX/PC Pp ALU/ATB» VAK/LOAD e PCK/PC.VA® 
“RAMX/Dy AMX/RAMX «SXT e DT /@1 e BMX/PC PALU/A+B 9 VAK/LOAD ye PCK/PC_VA® 
*KMX/@1 » BMX/KMX» ALU/B re VAK/LOADs PCK/FC_VA" 

"BMX/PC 9 ALU/E» VAK/LOAD 2s FCK/PC_VA® 

"RAMX/Q 2 AMX/RAMX » ALU/A? VAK/LOAD » PCK/PC_VA* 

"RAMX/Q» AMX/RAMX » BMX/PC 2 ALU/A+B» VAK/LOAD e PCK/PC..VA" 

"RAMX/Q» AMX/RAMX » RBMX/ Dy BHX/RBMX » ALU/A~B re VAK/LOAD rPCK/PC...VA® 
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FC&VA.Q-KCI 
PCEVA_Q.SXTCI+FC 
PC&VALRELI 
PC&VA..ROIJ-ANDNOT. KEI 


PCLPC+1 
FC_PC+2 
PCLPC+4 
PCLPCHN 
PCLAFFC 
FC_VA 
PCLUIBA 
FSLAC+AMXO 


QRVA_ALU 
Q&VA_D 
QsVA_DtLC 
Q&VALLA 
Q&VA_QtLE.PC 


QD_ (Q+LEOD.RIGHT2 
ag. (Q4+LO)D.RIGHT2 
QD_(Q-LBOD.RIGHT2 
QD. (QL COD. RIGHT2 
QUOD. RIGHT2 


QQ. (LA+Q) «RIGHT 
Q_(Q+LB). RIGHT 
Qo 

Q.OFLC +1 
Q_O+MASK4H1 
Q_0+PC.RLOG 

Q.0-DB 

Q.0-KCI 

Q.0-LE 

Q.0-Q 
Q_ACCEL&SYNC 
QJALU 

QUALUCFRAC) 
QUALU. LEFT 
QUALU.LEFT2 
QUALU.LEFTS 
Q..ALU. RIGHT 
Q..ALU.RIGHT2 

Qn 

Q..D (FRAC) (BR) 
QUD+KCI 

QD+KCI+1 
Q-D+KCO2.LEFT 
Q0+LC 

Q..D-KEI 

Q_D~LC 

Q0-Q 

Q.B.OXTCI 
Q_D.OXTCI+KCI LEFT 
Q-D.OXTCI,OR«PACK FF 
QD AND. KOI 
Q.D.AND+KOI.RIGHT 
QD, AND.KEI.RIGHT2 
QD. AND.RCCI 
Q.D.ANDNOT.RCCI 
QD. LEFTS 
QD.O0R.KOI 
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"“RAMX/Q + AMX/RAMX # KMX/@1 2 BMX/KMX 9 ALU/A-Br VAK/LOAD ¢ PCK/PC_VA® 

“RAMX/Q + AMX/RAMX. SXTs DT/@1 2 BMX/F Ce ALU/ATE e VAK/LOAD ry PCK/PC_VA® 
"SFO-R/LOAD.LC*SPO.RC/@1 » BMX/LC » ALU/B? VAK/LOAD yp FCK/PC.VA* 

*SPO.R/LOAD. LAF s SPO. RAB/@1 + AMX/LA»KMX/@2» BMX/KMX p ALU/ANDNOT 2 VAK/LOAD SP FCK/FC_VA® 


*PCK/PC+1" 

“PCK/FC+2" 

"PCK/FCt+4* 

"FCK/PC+N® 

"ALU/ATE» VAK/LOAD s PCK/FC..VA» BMX/PC » AMX/RAMX » RANX/Q" 
"PCK/FC_VA" 

"PCK/FC_IBA" 

*CCK/C..AMXO" 


*VAK/LOAD»s SHF/ALU» QK/SHF " 

"RAMX/D AMX/RAMX Pp ALU/A? VAK/LOAD SHF /ALUs QK/SHF * 

"RAMX/D + AMX/RAMX » BMX/LC 9 ALU/ A+B » VAK/LOAD » SHF /ALU» QK/SHF * 
“AMX/LAYALU/A® VAK/LOAD» SHF/ALU » QK/SHF * 

"RAMX/Q* AMX/RAMX» BMX/PC ORL Br ALU/A+Bs VAK/LOAL SHF/ALUs QK/SHF * 


"ALU_Q+LB»Q_ALU.-RIGHT2+0_D.RIGHT2" 
“ALU_Q4+LC*Q_ALU.RIGHT2/0..0.RIGHT2° 
"ALU..Q-LBrQ.ALU.RIGHT2-0_0.RIGHT2° 
"ALU.Q-LC»Q ALU. RIGHT2¢0.0,RIGHT2* 
"ALU..Q*>Q_ALU.RIGHT2»D_D.RIGHT2° 


*"AMNX/LA» RBMX/Qs BMX/RBMX ep ALU/AtE se SHF/RIGHT » QK/SHF * 

SOE ter en CER erp On ne one nn He ERCeHE 

"ALU/ATE41 » AMX/RAMX. OXT » IT /LONG e SHF /ALU e QK/SHF » BMX/LC® 
"AMX/RAMX. OXTr LIT/LONG » BMX/MASK 2p ALU/AtB+4 e SHF /ALU 2 QK/SHF * 
"AMX/RAMX. OXT rIIT/LONG» BMX/PC r ALU/A+B.RLOG sr SHF /ALU » QK/SHF * 
"AMX/RAMX. OXT r LIT /LONG e REMX/D » BMX/REMX 9p ALU/A-B » SHF/ALUs QK/SHF ° 
*AMX/RAMX.OXT # LIT/LONG # KMX/@1 » BMX/KMX 2 ALU/A~B SHF /ALU 2 QK/SHF * 
“AMX/RAMX.OXTs DT/LONG » BMX/LC ep ALU/A-B re SHF /ALU» QK/SHF * 
"AMX/RAMX .« OXT # LIT/LONG y REMX/Q BMX/RBMX » ALU/A-By» SHE ALU? QK/SHE ° 
"QK/ACCEL ACF /SYNC” 

“SHF /ALUs QK/SHF ® 

"SHF/ALU»QK/SHF .FL® 

"SHF /LEFT eQK/SHF ® 

*SHF/ALU. DT rs DIT/LONG » QK/SHF " 

"QK/SHF » SHF/LEFT3* 

*SHF /RIGHT »QK/SiHF * 

"SHF /RIGHT2/QK/SHF * 

"QK/D" 

"RBMX/LDty BHX/REMX » ALU/Be SHF/ALUs QK/SHF FL" 

“RAMX/D» AMX/RANX » KMX/@1 » BMX/KMX » ALU/A+B » SHF/ALUr QK/SHF ® 
"RAMX/Tip AMX/RAMX » KMX/@1 » BMX/KMX e ALU/A+B41 » SHF/ALUs QK/SHF * 
"RAMX/D» AMX/RANX s KMX/@1 » BMX/KMX »¥ ALU/A+B» SHF/LEFT » QK/SHF * 
"RAMX/Dts AMX/RAMX » BMX/LC » ALU/A+By SHF /ALU » QK/SHF * 

*RAMX/Dts AMX/RAMX » KMX/@1 » BMX/KMX x ALU/A-B x SHF ALU? QK/SHF ” 
"RAMX/D 9 AMX/RAMX » BMX/LC» ALU/A-B» SHF /ALU e QK/SHF * 

"RAMX/Ds AMX/RAMX » RBMX/Q» BMX/RBMX 9 ALU/A-B» SHF ALU» QK/SHF * 
"RAMX/D 9 AMX/RANX .OXT re DT/@1 vALU/Ar SHF /ALU? QK/SHF ® 

"“RAMX/D AMX/RANX. OXT PDT /@1 ¢KMX/@2 9 BMX/KMX pF ALU/A+Be SHF/LEFT pQK/SHF ® 
"RAMX/Diy AMX/RAMNX.OXT re DT/@1 2 RMX/PACKED. FL» ALU/OR » QK/SHF * 
*RAMX/Ds AMX/RANX » KMX/@1 » BMX/KMX y ALU/AND » SHF /ALU re QK/SHF * 
"RAMX/D AMX/RANX p KMX/@1 » BMX/KMX » ALU/AND » SHF /RIGHT 9 QK/SHF * 
"RAMX/Dy AMX/RAMNX # KMX/@1 » BMX/KMX » ALU/ANDIy SHF /RIGHT2 » QK/ SHE * 
*RAMX/Dy AMX/RAMX » SFO-R/LOAD.LC eSFO.RC/@1 » BMX/LC » ALU/ANDs SHF ALU QK/SHF * 
"RAMX/D? AMX/RAMX» SFO.R/LOAD.LCrSPO.RC/@1 » BMX/LC y ALU/ANDINOT » SHF /ALUy QK/SHF * 
"RAMX/Ds AMX/RAMNX » ALU/A» SHF /LEFT3 » QK/SHF * 

"RAMX/Ds AMX/RAMX # KMX/@ 1.» BMX/KMX 2 ALU/OR » SHF /ALU » QK/SHF * 


VAX 11/780 FIELD AND 


Q.0,.0R+RCCI 
Q.0,RIGHT 

QD. RIGHT2 
Q.0D.SXTCI 
QD.XOR.A 
Q..DEC «CON 
Q_1IB.BDEST 
QIB. DATA 
Q.In¢Se) 
Q.00CI 

Q.KE] 

QAKCT4+1 
A.WKEI.CTX 
Q.KE I. RIGHT 
Q.KCI].RIGHT2 
GLA 

QLATKE I 
Q.LAtA 
Q_LA-KEI 
Q..LAeAND. KEI 
Q.LA+ANDNOT.RCOI 
Q.LB 

ALE 

Q_NOT.Q 
Q.NOT.ROI 
Q.PACK + FF 

QF C 

QQ CFRAC ) 
Q..QCFRAC) CB) 
Q..Q+0 

Q.A+KEI 
QQ+tKE +1 
Q.Q+LC 

Q.Q+PC 

Q_a-D 

Q.Q-N-1 
Q.Q~KCI 

Q.A-KE I-41 
QQ-LE 

QW A-LO-1 
QLQ-MASK-1 
Q.Q.OXTCI-KEOI 
Q.Q.OXTCI.LEFT 
Q.8.0XTEI,ORE 
QQ.AND. KCI 
Q..Q,AND,.KC].RIGHT2 
Q.8.AND.KOI].RIGHT 
Q..Q.AND. REI 
Q.Q.AND.RCCI 
Q_Q.ANDNOT.D 
QQ. ANDNOT. KOI 
Q.Q.ANDNOT. RCL 
Q.0.LEFT 
Q.Q.LEFT2 
Q..0,.0R+KOI 
QQ. ORNOT «MASK 
Q..8.RIGHT 
Q.Q.RIGHT2 
Q.Q.SXTCI 
Q..0.XOR KEI 
QR CERN). ANDNOT.Q 
QR CPRNG 1) 

QR CPRNEL) AND. 
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"“RAMX/De AMX/RAMX » SFO.R/LOAD- LC» SPO.RC/@1 » BHX/LC » ALU/OR» SHF/ALU 2 QK/SHF * 
*RAMX/Is AMX/RAMX # ALU/A» SHF /RIGHT » QK/SHF * 

*RAMX/D 9 AMX/RAMX 9 ALU/A» SHF /RIGHT2 » QK/SHF * 

*RAMX/De AMX/RAMX «SXT eT /@1 vALU/ As SHF /ALU 2 QK/SHF * 

"QK/SHF e ALU/XOR » AMX/RAMX » RAMX/ Ds BMX/RBMX p RBMX/Q» SHF /ALU" 
“QK/DEC.CON® 

“ITBC/BDEST sQK/TDeMCT/ALLOW. IR.READ" 

"QK/IDeMCT/ALLOW.IB-+READ" 

“CID/READ.8CrQk/ID" 

"CID/READ. KMX7 ID. ADDR/@1 eQK/TD" 

"KMX/@1 » BMX/KMX » ALU/B» SHF /ALUy QK/SHF * 

"AMX/RAMX . OXT PIT /LONG # KMX/@1 » BMX/KMX 2ALU/AtE+1 x SHF/ALU? QK/SHF * 
*KMX/@4 9 BMX/KMX s ALU/By SHF/ALU, OTe DT/ INST. DEF e QK/SHF ® 

"KMX/@1 ep BMX/KMX» ALU/By SHF/RIGHT » QK/SHF * 

"KMX/@1 » BMX/KMX x ALU/E ye SHF /RIGHT2 9 QK/SHF * 

"AMX/LA PALU/A» SHF /ALU 2 QK/SHF * 
"AMX/LA®KMX/@ 1 » BMX/KMX » ALU/ATB » SHF /ALU » QK/SHF * 
*"AMX/LA»REMX/Q » BMX/RBMX x ALU/A+B » SHF /ALU» QK/SHF ° 
“AMX/LAKMX/@1 1 BMX/KMX 2 ALU/A~By SHF /ALU» QK/SHF * 
“AMX/LAYKMX/@1 » BMX/KMX 2 ALU/ AND» SHF /ALU y QK/SHF © 
"AMX/LA»SPO.R/LOAD.LC»SPO.RC/@1 e BMX/LC x ALU/ANDINOT » SHF /ALU? QK/SHF * 
"HMX/LB» ALU/By SHF /ALU» QK/SHE ® 

“BMX/LC» ALU/B» SHF/ALU 2 QK/SHF * 

“RAMX/Q» AMX/RAMX » ALU/NOTA » SHF /ALU r QK/SHF * 
“LA_RAC@1J»AMX/LAvALU/NOTA?Q ALU" 
“BMX/PACKED.FL »ALU/B2 SHF/ALUs QK/SHF * 

"“BMX/PC r ALU/B e SHF/ALU? QK/SHF * 

“RAMX/Q* AMX /RAMX » ALU/ Ar SHF/ALU  QK/SHF FL" 

*REMX/Q» BMX/RBMX 2 ALU/Bs SHF/ALU? QK/SHF FL * 

“RAMX/Q» AMX/RAMX » REMX/Dp BMX/RBMX » ALU/A+TE » SHF /ALU 9 QK/SHF ® 

*RAMX/Q 2 AMX/RAMX » KMX/@ 1» BMX/KMX 9 ALU/A+B » SHF/ALU » QK/SHF ° 

"RAMX/Q» AMX/RAMX » KMX/@1 ep BMX/KMX PALU/A+BH1 » SHF/ALU QK/SHF * 
*RAMX/Q» AMX/RAMX » BMX/LC rp ALU/A+B re SHF /ALU» QK/SHF ® 

*RAMX/Q» AMX/RAMX » BMX/FC p ALU/A+B 2 SHF/ALU» QK/SHF ® 

"RAMX/Q»* AMX/RAMX » REMX/Dy BMX/RBMX » ALU/A~By» SHF ALU? QK/SHF * 

*"RAMX/Q» AMX/RAMX » RAMX/Tty BMX/RBMX 2 ALU/A~B~1 » SHF /ALU ry QK/SHF * 
"RAMX/Q » AMX/RAMX » KMX/@ 1» BMX/KMX y ALU/A~B e SHF ZALU y QK/SHF * 

*RAMX/Q* AMX/RAMX » KMX/@ 1 » BMX/KMX 9 AL.U/A~B~1 » SHE /ALUY QK/SHF * 
"RAMX/Q» AMX/RAMX » BMX/LC vr ALU/A~B yy SHF /ALU QK/SHF * 
"RAMX/Q»AMX/RAMX » BMX/LC x ALU/A-~B~ 1 » SHF/ALU 9 QK/SHF ® 

"RAMX/Q» AMX/RAMX # BMX/MASK 2p ALU/A-B~ 1» SHF /ALU? QK/SHF * 

"RAMX/Q» AMX/RAMX . OXT s LIT /@1 e KHX/@2 » BMX/KMX » ALU/A~B» SHF /ALUs QK/SHF * 
"RAMX/Q» AMX/RAMX. OXT e DT/@1 7 ALU/A» SHF/LEF Te QK/SHF * 

*RAMX/Q» AMX/RAMX.OXT # DT/@1 e RBMX/D» BMX/RBMX 2 ALU/OR » SHF /ALU  QK/SHF * 
"RAMX/Q 7 AMX/RAMX » KMX/@ 1 e EMX/KMX ep ALU/AND » SHF ZALU y QK/SHF * 

"RAMX/Q» AMX/RAMX 9 KMX/@1 » BMX/KMX rp ALU/AND 2 SHF /RIGHT2 » QK/SHE * 
"RAMX/Q» AMX/RAMX 9 KMX/@1 » BMX/KMX ep ALU/AND » SHF /RIGHT » QK/SHF * 
"RAMX/Q» AMX/RAMX» SFO. R/LOAD. LAB? SFO. RAB/@1 » BMX/LB» ALU/AND!s SHF/ALUs QK/SHF * 
"RAMX/Q»AMX/RAMX» SPO-R/LOAD+LC + SFO.RC/@1 » BMX/LC s ALU/ANL 2 SHF /ALU » QK/SHF * 
"RAMX/Q» AMX/RAMX » REMX/T)y BMX/RBMX » AL.U/ANDNOT » SHF /ALUs QK/SHF * 
*RAMX/Q 9 AMX/RAMX # KMX/@1 » BMX/KMX y ALU/ANDNOT » SHF /ALU» QK/SHF * 
"RAMX/Q » AMX/RAMX » SPO.R/LOAD.LC»SFO.RO/@1 » BMX/LC re ALU/ANDNOT » SHF /ALU? QK/SHF * 
"QK/LEFT" 

"QK/LEFT2" 

"RAMX/Q» AMX/RAMX »¥ KMX/@1 » BMX/KMX » ALU/OR » SHF/ALU 9 QK/SHF ” 

"“RAMX/Q» AMX/RAMX » BMX/MASK » ALU/ORNOT » SHF /ALU r QK/SHF * 

*QK/RIGHT*" 

*"QK/RIGHT2° 

“RAMX/G@ e AMX/RAMX 6 SXT eo LIT /@1  ALU/A» SHF /ALU 2 QK/SHF ° 

"RAMX/Q» AMX/RAMX # KMX/@1 » BMX/KMX x ALU/XOR » SHF ALU» QK/SHF * 
"SPO.AC/LOAN. LAB» SPO.ACN/PRN» AMX/LA» REMX/Q» BMX/RBMX » ALU/ANDINOT » SHF/ALU» QK/SHF * 
"SPO.AC/LOAD.LABRr SPO.ACN/PRN+1 r AMX/LAYALU/A? SHF/ALU»s QK/SHF * 
"SPO.AC/LOAD. LAR» SFO.ACN/PRN41 s AMX/LA» REMX/Q » BMX/REMX 9 ALU/AND » SHF /ALU 2 QK/SHF * 
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Q.R¢SC> 
Q.-RCSRC!1).AND.KCI 
Q.RC¢SC) 

Q.RCCI 
Q-RCECICFRAC) 

QRCI 

QRCACFRAC) 
Q-ROIJ.AND. KOI 
QRCJ.AND.KCOIJ.RIGHT 
Q-ROJ.ANDNOT.KEI 
G-RCI.OR+KEI 

Sc 

Q.SHF 


RCUST)..ALU 
RCDST)_D 
R(DST)D.SXTCI-RIGHT 


FCPRND..O+D. RLOG 
RCFRND ALU 
RCPRND WD 
RCPRN)..D+KE J. RLOG 
R(PRN)_D-KOI.RLOG 
ECPRN)_D.OR-Q@ 
RCPRND DC IQ 
KCPRND.KE] 
RCPRN)_LAtKECI.RLOG 
RCPRN) LAPTG 
RCPRN) LA-KOI.RKLOG 
RCPRN) LAC IMASK 
RCPRN)_LC 

RCPRN) PACK. FP 
RCPRND_@ 
RCPRN).Q+tKEI.RLOG 
RCPRN)_Q-KO2.RLOG 
RCPRN+1)ALU 
RCPRN41)_0 
RCPRN+1)_D,0R-Q 
RCPRN41).KCI 
KRCPRNEL DLA 
RCPRNE1 LC 
KCPRNF1)_0 


RSC). ALU 
RCSC).D 
R¢SC)_KCI 
R(SC)_LA 
RCSC)_LAtD 
R(SC)_LA~-D 
R¢SCO_LC 
R(SC)_@ 


R¢SP1) ALU 
RCSP1)_0 
R(SP1)_K03 
RCSP1)_PACK FF 
RCSP1)_Q@ 
RCSP4141).LC 
RCSPI41)_8 


RCSRC!1)_ALU 
RCSRC!1)_0¢8) 
RCSRC) ALU 
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"ALU/ArSHF/ALUsAMX/LA» SPO.AC/LOAD. LAB» SFO. ACN/SC rQK/SHF * 
"SPO.AC/LOAD.LAE,sSPO-ACN11/SRC.OR. 1 »AMX/LA® KMX/@1 5 BMX/KMX y ALU/ANI» SHF ALU QK/SHE ® 
"ALU/EBrSHF/ALUs EMX/LC» SFO/LOAD.LC.SCrQK/SHF * 
"SPO.R/LOAD.LC*SFO.RC/@1» BMX/LC» ALU/B? SHF/ALU? QK/SHF * 
"SPO.R/LOAD.LC»SPO.RC/@1 9 BMX/LC sy ALU/B» SHF/ALU? QK/SHF .FL® 
*SPO.R/LOAD.LABsSFO.RAB/@1 »AMX/LAxALU/As SHF/ALU»QK/SHF " 
"SPO.R/LOAD.LAB»sSPO.RAB/@1 »AMX/LAr ALU/As» SHF/ALU»s QK/SHF FL * 

*SFO.R/LOAD.LABs SFO. RAB/@1 2 AMX/LA» KMX/@2 » BMX/KMX ey ALU/ANII SHF /ALU ® QK/ SHE ® 
*SPO.R/LOAD.LAB»SPO.RAB/@1 2 AMX/LAr ALU/AND » BMX/KMX ¢ KMX/@2 5 SHF /RIGHT PQK/SHF * 
*SFO.R/LOAD. LAB» SPO. RAB/@1 7 AMX/LAr KMX/@2 > BMX/KMX » ALU/ANLINOT » SHF /AL.U » QK/SHF * 
"ALU/OR» AMX/LA» SFO.R/LOAD. LAB» SPO. RAB/@1 » BMX/KMX » KMX/@2 rQK/SHF * 

"ALU/By BMX/KMX re KMX/SC rp SHF/ALU» QK/SHF * 

“QK/SHF* 


"SHF/ALU*SFO.AC/WRITE.RABsSPO.ACNI1/0ST.UST* 
"RAMX/D y AMX/RAMX r ALU/Ar SHF/ALUP SPO .AC/WRITE RABY SPO.ACNI1/0ST.DST" 
"RAMX/D + AMX/RAMX-+SXT se DT /@1 ALU/Ar SHF/RIGHT ¢ SPO.AC/WRITE- RABY SPO.ACNLI/ OST. ST 


“ALU/A+H. RLOGs BMX/REMX er REMX/De AMX/RAMX . OXT eDT/LONG + RC PRN) ALU" 
"SHF /ALU»SPO.AC/WRITE.RABreSPO.ACN/FRN® 

"RAMX/D ep AMX/RAMX ep ALU/Ar SHF/ALUs SFO.AC/WRITE RABY SPO.ACN/FRN® 
"RAMX/Tty AMX /RAMX # KMX/@1 » BMX/KMX YALU/At+B.RLOG s ItT/LONG YRC PRN).WALU" 
"RAMX/Ity AMX/RAMX e KMX/@4 9 BMX/KMX Pp ALU/A-B.RLOGr DT/LONGy RCE RN).ALU* 
"RAMX/D re AMX/RAMX » REMX/Q» EMX/RBMX PALU/ORe RC PRN) ALU" 

"RAMX/D  AMX/RAMX » RBMX/Q» BMX/REMX PALU/@1 »RC PRN) ALU" 

"KMX/@1 » BMX/KMX » ALU/Bs SHF /ALUs SFO.-AC/WRITE. RABY SFO.ACN/FERN® 
“AMX/LA»KMX/@1 » BMX/KMX e ALU/ATE. RLOG»s DT/LONG RC PRN) ALU" 
"AMX/LA»REMX/Qs BMX/RBMX sv ALU/ATB » SHF /ALUs SFO -AC/WRITE RABY SPO.ACN/FRN® 
"AMX/LA®KMX/@1 » BMX/KMX 2p ALU/A-B.RLOG s DT/LONG? RC PRN) ALU® 

“AMNX/LA» BMX/MASK re ALU/@1 » SHF /ALU SFO.AC/WRITE .RABy SFO .ACN/PRN® 
"BMX/LC »ALU/Bs SHF/ALU» SFO.AC/WRITE «RAB? SFO+ACN/FRN" 

"BMX/PACKED. FL »ALU/E» SHF/ALU, SFO.AC/WRITE «RABY SFO. ACN/FRN® 
"“RAMX/Q + AMX/RAMX r ALU/Ar SHF/ALUr SPO.AC/WRITE . RABY SFO.ACN/PRN* 
"RAMX/Q» AMX/RAMX » KMX/@1 » BMX/KMX vALU/ATE.RLOGs DT/LONG 9 RCP RN) ALU" 
"“RAMX/Q 9 AMX/RAMX e KMX/@1 » BMX/KMX 9 ALU/A-B.RLOGs IIT/LONG 2 RC FRN) WALU® 
"SHF/ALU?SFO.AC/WRITE »RAB? SFO.ACN/PRNG ® 

“RAMX/D 2 AMX/RAMX » ALU/A» SHF/ALUs SFO.AC/WRITE. RABY SPO.ACN/FRNG1 
“RAMX/Lir AMX/RAMX e RBMX/Q» EMX/RBMX » ALU/OR » SHF /AL Us SFO.AC/WRI TE. RABY SFO.ACN/FRNGI * 
"KMX/@1 » BMX/KMX » ALU/B ye SHF/ALU 2 SPO.-AC/WRITE RAB, SFO-ACN/FPRNGS * 
"AMX/LA»ALU/AySHF/ALUr SPO. AC/WRITE RAB? SPO.ACN/PRNGI " 
"BMX/LC»ALU/B»SHF/ALUsSPO.AC/WRITE «RAB» SPO.ACN/FRNEGI * 

"RAMX/Q» AMX/RAMX rALU/A» SHF/ALUP SPO .AC/WRITE. RAB SFO.ACN/PRNG ® 


“SHF/ALUsSFO.AC/WRITE.RAB»SPO.ACN/SC* 

"RAMX/Dy AMX/RAMX e ALU/Ay SHF/ALUP SFO. AC/WRITE.RABySFO.ACN/SC * 

"KMX/@1 » BMX/KMXs ALU/B» SHF/ALUs SFO.AC/WRITE RAB? SFO.ACN/SC® 
"AMX/LA»ALU/ArSHF/ALUr SPO-AC/WRITE. RAB» SFO.ACN/SC* 

"AMX/LA»REMX/D» BMX/REMX + ALU/A+B» SHF /ALUs SFO.AC/WRITE. RAR? SFO.ACN/SC® 
"AMX/LA» RBMX/D RBMX/REMX e ALU/A-B» SHF/ALUs SFO .AC/WRITE .RABySFO.ACN/SC ® 
"ALU_LC»R(SC)_ALU® 

"RAMX/Q» AMX/RAMX r ALU/Ay SHF /ALUs SFO.AC/WRITE RAB SFO.ACN/SC® 


"SHF/ALUrSPO.AC/WRITE.RABrsSPO.ACN/SF1.SP1° 

"RAMX/Ity AMX/RAMX »p ALU/A® SHF /ALUy SFO-AC/WURITE .RABy SFO. ACN/SF 1. SF1* 
"KMX/@1 » BMX/KMX + ALU/ Ey SHF/ALUr SPO.AC/WRITE »RAB, SFO.ACN/SF1.SF1° 
"BMX/PACKED.FLeALU/Bs SHF/ALUrSFO.AC/WRITE RAB? SPO.ACN/SF1.SFI1 * 
*"RAMX/Q 9 AMX/RAMX » ALU/Ar SHE /ALUr SFO. AC/URITE RABY SFO.ACN/SF1. SPI" 
“BMX/LC » ALU/B» SHF/ALUs SFO. AC/WRITE RAB? SPO. ACN/SP1t1" 

"RAMX/Q» AMX/RAMX » ALU/A? SHF/ALUs SFO.AC/WRITE -RABrSPO.ACN/SP1+1° 


"SHF/ALUrSFO.AC/WRITE-RABeSPO.ACN11/SRC.OR.1° 
*REMX/Dy BMX/REMX ep ALU/By SHF/ALUr SPO.AC/WRITE «RAB ®SPO-ACNLI/SRC.OR.1" 
"SHF/ALUsSFO.AC/WRITE. RAB? SFO,ACNI1/SRC.SRC* 


VAX 11/780 FIELD AND 


R¢SRC) 0 
R¢SRC)_DCB) 

FR (SRC)_D+KC1.RLOG 
R¢SRC)_D-KOI.RLOG 
RCSRCO) LC 
RCSRC)_@ 


R6ODtKE I. RLOG 
Ré_LAFKE I. RLOG 
R6.LA~KOI.RLOG 


ROCSC).0-LC 
RC(8C)_ALU 
RC(8C)_ ALU. RIGHT 
RECSC) LU 
RC(SC).a 


RCC I&VA.. DQ 
ROEI.0 
RCCI.O+KE +1 
RCC I_OFLC+1 
RCCI_O+MASK+1 


RCC I_O+MASK+1.RIGHT2 


RCCI_0-D 
RCCI.ALU 
RCCI.ALU LEFT 
RCCI.ALU.LEFT2 
RCCIAALU.LEFTS 
RCE I.ALU.RIGHT 
RCC I_ALU.RIGHT2 
ROC ID 
RCCI_DCB) 
ROCI.04+KC4 
RCCID-KOI 
RCCI_D.OxXTCI 
RCCIT.D-AND.KEI 
RCC 1..D.AND.MASK 
RCC ID. ANDNOT.Q 
RCE 1.0.0TX 
RCC)..0.LEFT 
RCCI_N LEFTS 
RCCI_0.OR.KOI 
RCCI..D-OR.Q 
RCCI_D.ORNOT.KCI 
RCCI.D+SXTCI 
RCC I.KOI 
ROCIAKEI+1 
RCOI.KEI.LEFT2 
RCE IKE I LEFTS 
RCCI.KEI.RIGHT2 
RCEI_LA 
RCCI.LAtLB.CTX 
RCE I.LA-KEI 
RCCI_LLA. AND. KEI 
RCCI_LA.CTX 
RCCI_LB 
RCCILLB.LEFT 
RCCILLG 
RCCI_NOT.Q 
RCCI_PACK. FF 
RCC IPC 

RCL I..Q 

RCCT..At1 
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“RAMX/D 2 AMX/RAMX » ALU/Ar SHF/ALUs SPO.AC/WRITE RAR» SPO.ACNI1/SRC.SRC* 
"REMX/D» BMX/RBMX pALU/B ry SHF/ALUs SPO.AC/WRITE RAB» SPO.ACNI1/SRC.SRC* 
"“RAMX/D ep AMX/RAMX 9 KMX/@1 9 BMX/KMX eALU/ATB.RLOGs DT/WORD RC SRO) ALU" 
“RAMX/T ys AMX/RAMX » KMX/@1 » BMX/KMX » ALU/A-B-RLOG 2 IT /WORTH RC SRC) _ALU* 
*"BMX/LCALU/BrROSKC) ALU? 

"RAMX/Q 7 AMX/RAMX PALU/ArSHF/ALU?rSPO.AC/WRITE.RAB?SPO.ACNI2L/SRC.SRC* 


"SFO. R/WRITE.RABs SPO. RAR/RS6» RAMX/Tl rp AMX/RAMX » KMX/@ 1 » BMX/KMX PALU/ATB.RLOGe SHF/ALU® 
"AMX/LA» BMX/KMX s KMX/@1 PALU/ATE. RLOGs DT/WORDs SHF/ALUs SFO.R/WRITE RAR» SPO.RAB/RS* 
"AMX/LA» BMX/KMX e KMX/@1 vALU/A~B RLOGe NT/WORT » SHF/ALUs SPO. R/WRITE.RAB? SPO. RAB/RG" 


"ALU_O-LC»ROCSC)_ALU" 
“SHF/ALUsSPO/WRITE.RC.SC* 
“SPO/WRITE.«RC.SC »SHF/RIGHT" 
"ALU_DY RC (CSC) ALU" 
"ALU_Q*RC(SC)_ALU* 


“RAMX/D1y AMX/RAMX » RBMX/Q » BMX/RBMX y ALU/AtB» VAK/LOADs SHF ALU» SPO.R/WRITE.-RCeSFO.RC/E1° 
“AMX /RAMX.OXT» DT/LONG» ALU/As SHF /ALUe SPO.R/WRITE.RC»SPO.RC/G@1" 

"AMX/RAMX.» OXT e DT/LONG 9 KMX/@2 » BMX/KMX s ALU/ATBH1 » SHF/ALU?SPO.R/WRITE.RC»SPO.RC/@1° 
"AMX/RAMX.OXT» DT/LONG » BMX/LC eALU/ATBtI1 » SHF/ALU?SFO.R/WRITE »RCeSPO.RC/@1° 

"AMX /RAMX + OXT e NT /LONG » BMX/MASK y ALU/ATE+1 ep SHF/ALUYSPO.R/WRITE RC »SPO.RC/@1° 
"AMX/RAMX . OXT e IT /LONG » BMX/MASK ¢ ALU/A+B+4 »SHF/RIGHT2>SPO.R/WRITE.RC+SFO.RC/@1° 
"“AMX/RAMX . OXT IIT /LONG » RBMX/D ¢ RMX/REMX » ALU/A~By SHF/ALUy SPO. R/WRITE.RC»SPFO.RC/@1 ° 
"SHF/ALUySFO.R/WRITE »RC»SFO.RC/@1" 

“SHF/LEFT»SPO.R/WKITE.RC»SPO.RC/@1* 
"SPO.R/WRITE RC ySPO.RC/@1 ySHF/ALU DT sf T/LONG* 
"SPO.R/WRITE.RC»SFO.RC/@1 + SHF/LEFT3°" 

“SHF/RIGHT »SFO.R/WRITE.RC»SFO.RC/@1" 

*SHF/RIGHT2»SFO.R/WRITE -RCrSFO.RC/@1" 

*"RAMX/Dy AMX/RAMX » ALU/Ar SHF/ALU»SFO.R/WRITE-RCeSPO-RC/@1° 

“REMX/D-» BMX/RBMX» ALU/Be SHF/ALUySFO.R/WRITE RC eSPO.RC/@1* 

*RAMX/De AMX/RAMX » BMX/KMX 9 KMX/@2 2 ALU/ATBs SHF /ALUr SPO eR/WRITE-RC+SPO.RC/@1" 
“RAMX/Ite AMX/RAMX 9 BMX/KMX 9 KMX/@2 pALU/A~Be SHF/ALU2 SPO.R/WRITE RC SPO.RC/@1" 
"RAMX/Dy AMX/RAMX. OXT DT /@2 2 ALU/A» SHF/ALUsSPO.R/WRITE RC rSPO.RC/@1" 

"RAMX/D » AMX/RAMX » BMX/KMX rv KMX/@2 2 ALU/AND + SHF/ALUs SPO-R/WRITE RC SPO.RC/G@1 * 
“RAMX/Ds AMX/RAMX » BMX/MASK 9 ALU/ANDIy SHF/ALUs SPO.R/WRITE.RC»SPO.RC/@1 * 

"RAMX/Ity AMX/RAMX » REMX/Q » BMX/REMX Pp ALU/ANDINOT » SHF/ALUy SPO.R/WRITE.RCrSFO.RC/@1° 
"“RAMX/Ds AMX/RAMX sALU/ArSHF/ALU. DT DT/INST. DEF ry SPO.R/WRITE RC» SPO.RC/@1° 
"RAMX/D + AMX/RAMX » ALU/A» SHE /LEF Te SPO. R/WRITE «RC» SPO.RC/@1 ° 

"“RAMX/Iie AMX/RAMX ep ALU/As SHF/LEF T39SFO.R/WRITE.RCrSFO.RC/@1" 

“RAMX/Dy AMX/RAMX # KMX/@2 2 EMX/RMX ep ALU/OR » SHF /ALUs SPO.R/WRITE RC eSPO.RE/@1" 
"RAMX/Ity AMX/RAMX ep REMX/Q» EMX/RBMX » ALU/OR» SHF/ALUr SPO.R/WRITE RC» SPO.RC/@4" 
"SPO.RC/@1/SPO.R/WRITE «RC» ALU/ORNOT » AMX/RAMX » RAMX/1T) » BMX/KMX 9 KMX/@2 ¢ SHF/ALU" 
"RAMX/[iy AMX/RAMX . SXT Pe DT /@2 2 ALU/Ar SHF/ALUe SPO.R/WRITE «RC» SPO.RC/@1" 

"KMX/@2 9 BMX/KMX » ALU/Bs SHF/ALUrSFO.R/WRITE+-RCrSFORO/G@1" 

"AMX/RAMX.» OXT s DT /LONG e KMX/@2 ep BMX/KMX PALU/ATE+1 » SHF/ALUP SPO. R/WRITE «RC» SPO,RO/@1 © 
"KMX/@2 9 BMX/KMX e ALU/B» SHF/ALU. DT» DT/LONGr SPO.R/WRITE-RC»SPO-RC/@1" 

"KMX/@2»9 BMX/KMX yy ALU/B» SHF/LEF TS» SFO.R/WRITE RC eSFO.RC/@1° 

"KMX/@2 9 BMX/KMX se ALU/EBy SHF/RIGHT2 5SFO.R/WRITE RC» SPO.RC/@1" 

“AMX/LAPALU/Ar SHF/ALUsSPO.R/WRITE -ROySFO.RC/@1" 

*AMX/LA» BMX/LByALU/A+Hy SHF/ALU UT es DT/INST DEP er SPO.R/WRITE «RC» SPO.RC/@1 * 
"AMX/LA?r KMX/@2 9 BMX/KMX »e ALU/A~Bty SHF/ALUs SFO. R/WRITE RC rSPO.RC/@1 * 
"ALU_LLA. AND. KC@2I7/RCCOLI_ALU" 
"AMX/LAYALU/A»SHF/ALU, DT sDT/INST. DEF» SPO.R/WRITE RC rSFO.RC/@1" 

“BMX/LByALU/Bs SHF/ALUySFO.R/WRITE RC» SPO.RC/@1° 

"BMX/LB*ALU/Be SHF/LEFT»SFO.R/WRITE «RC »SFO-.RC/@1" 
“BMX/LC»ALU/EBs SHF/ALU, SFO.R/WRITE»RC»SPO.RC/@1" 

"RAMX/Q»y AMX/RAMX re ALU/NOTA*RCC@LI.ALU" 

"“BMX/PACKED.FL»ALU/Bs SHF/ALUrSFO.R/WRITE RC» SFO-RC/@1° 
"BMX/PC»ALU/Bs SHF/ALUs SFO. R/WRITE.RC»SFO.RC/@1" 

"RAMX/Q2 AMX/RAMX s ALU/A® SHF/ALU rs SFO.R/WRITE- RC» SPO.RC/@1" 

"ALU_OFQ+1 »ROC@LI_ALU" 
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RCCI_Q4+KCI 
RCCI_Q+LC 
RCCI_G+PC 
RCCI_Q+PCt1 
RCCI_G~-KCI 
RCCI_Q-LC 

RCC I_Q-MASK~-1 
RCCI_Q.0xTCI 
RCCI..Q.AND.KC) 
RCCI..Q-ANDNOT-+KCI 
RCCI_Q-LEFT 
RCCI_G-LEFTS 
RCCI.Q.RIGHT 
RCCI.Q.RIGHT2 
RCCI_Q.SXTCI 
RCCIJ_RLOG.»RIGHT 


RCEISVALLAtKEI 
RETEVA.LA-KCI 
RE J&VALLA-KCI.RLOG 
RCIJ&VA_G-KOI 
ROI_0 
ROJ_O+FLB+1 
RCI.0~1 

RCI_0-D 
RCI_.0~KEI 
ROJ_O-LB 
RCI_.0-Q 

ROJ_ALU 
REIJ_ALU.LEFT 
ROV.ALU,LEFT3 
ROJ.ALU,RIGHT 
ROI_-ALU.RIGHT2 
RCJ.B 

ROJ.D+KC] 
ROI_D+a 
ROJD+Q+1 
REI_D-KCI 
RCI_D-LC-1 
ROID-Q 
REI_D.AND.KEI 
ROI_D.OR.LC 
RCI_D.OR. PACK FF 
ROI_D.OR.Q 
REI_KCI 

REI_LA 

REI_LAtD 
ROIJLLAtD+1 
RCJLLAFKCI 
ROJLLAtKCI+1 
ROJ_LAtKE].RLOG 
ROI_LAtLC 
ROI_LA+MASK+1 
ROJ_LAtG 
RCI_LA-D 
ROJLLA-KCI 
REJ.LA~KCOI.RLOG 
ROEJLA-MASK-~-1 
REJ_LA-@ 
RCI_LA.AND-KCI 
REJ.LA.OR.D 
ROJ.LA.ORNOT. MASK 
ROI_LB 


AY 
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*RAMX/Q»* AMX/RAMX » BMX /KMX » KMX/@2 2 ALU/A+B SHF /ALUr SPO-R/WRITE.RCySPO.RC/@1 
"ALU/A+Br RAMX/Q 9 AMX/RAMX» BHX/LCeSPO.R/WRITE .RCrSPO.RC/@1 * 

"RAMX/Q » AMX/RAMX » BMY. /PC se ALU/A+B» SHF /ALU/SPO.R/WRITE.RCeSPO.RC/@1* 
"RAMX/Q? AMX/RAMX » BMX/PC PALU/ATE+1 e SHF/ALUs SPO. R/WRITE»RC+SPO.RC/@1° 
"RAMX/Q + AMX/RAMX » BMX /KMX 9 KMX/@2 » ALU/A-By SHF /ALUs SPO.R/WRITE.RCrSPO.RC/@1* 
“ALU/A~BrRAMX/Q 1 AMX/RAMX 9 BHX/LOe SFO. R/WRITE.RCeSPO.RC/@1" 

"RAMX/Q» AMX/RAMX 9 BMX. /MASK 2p ALU/A-B- 1s SHF/ALUs SPO. R/WRITE.RCeSFO.RC/@t * 
"RAMX/Q*AMX/RAMX . OXTs DT/@2 7, ALU/A»SHF/ALUrSPO.R/WRITE-RCeSPO.RC/@1° 
“RAMX/Q» AMX/RAMX » BMX /KMX e KMX/@2 7 ALU/AND» SHF/ALUs SFO.R/WRITE RC» SPO.RC/@1" 
*RAMX/Q + AMX/RAMX » BHX./KMX » KHX/@29 ALU/ANDNOT s SHF/ALU? SFO. R/WRITE .RC»SPO.RC/@1°* 
"RAMNX/Q» AMX/RAMX P ALU/Ay SHF/LEF Ts SFO. R/WRITE «RCrSFO.RC/@1 * 

“RAMX/Q + AMX/RAMX P ALL/As SHF/LEFT3/SFO.R/WRITE RC »SPO.RC/@1* 

"RAMX/Q@s AMX/RAMX P ALLI/Ar SHF/RIGHT sSFO.R/WRITE .RC eSPO.RC/@1° 

"ALU_Qs SHF/RIGHT2>SFO.R/WRITE RC rSPO.RC/@1* 

"RAMX/G 1 ANX/RAMX«SXT DT /@227ALU/Ar SHF/ALUrSPO.R/WRITE.RC»SPO.RC/@1* 
"BMX/0»MSC/READ. RLOG» ALU/B» SHF/RIGHT rSPO.R/WRITE.RC»SFO.RC/@1° 


"AMX/LAr KMX/@2» BMX/KMX P ALU/A+B » VAK/LOAD»s SHF /ALUs SFO. R/URITE .RABR,SFO.RAB/@1° 
“AMX/LArKMX/@2 9 BMX/KMX 2 ALU/A-B re VAK/LOAD s SHF /ALUs SFO.R/WRITE. RABY SPO.RAB/G1 
"AMX/LAPKMX/@2 9 BMX/KHX e ALU/A~B.RLOG s NT /LONG » VAK/LOAD» SHF/ALUs SFO.R/WRITE. RABY SFO. RAR/@1° 
*RAMX/Q» AMX/RAMX 9 KMX/@2 2 BMX/KMX 9 ALU/A~By VAK/LOAD s SPO.R/WRITE. RAB? SPO. RAR/G@1 ° 
"SPO.R/WRITE.RABs SPO. RAB/@1 » AMX/RAMX . OXT e DT/LONGr ALU/Ay SHF/ALU* 

"AMNX/RAMX. OXTe DT/LONGs BMX/LBr ALU/ATB+1 »p SHF /ALUP SPO.R/WRITE. RABY SPO. RAB/G@1" 
"ANX/RAMX - OXT se DT/LONGs BMX/KMX » KMX/. 1 ALU/A-Be SHF /ALU? SPO.R/WRITE RABY SPO. RAR/@1* 
"AMX/RAMX . OXT e DT/LONG » RBMX/D s BMX/RBMX » ALU/A-B SHE /ALUy SPO.R/WRITE. RABY SFO.RAB/@1° 
"AMX/RAMX . OXT e DT/LONG » KMX/@2 » BMX/KMX 2 ALU/A-Br SHF/ALUs SFO.R/WRITE RAB? SPO.RAB/@1° 
“ANX/RAMX. OXT s DT/LONG» BMX/LB» ALU/A~By SHF /ALUr SPO.R/WRITE .RABY SFO. RAB/G@1° 
"AMX/RAMX.OXT rT /LONG » RBMX/Q » BMX/RBMX r ALU/A—B se SHF/ALU» SPO-R/WRITE. RAB SFO. RAR/G@1° 
“SHF/ALUPSFO.R/WRITE.. RAB? SPO. RAB/G1* 

*SPO.R/WRITE.RAB?SPC.RAB/@1/SHF/LEFT® 

"SFO.R/WRITE. RAB» SFC. RAB/@1»SHF/LEFT3° 

"SHF/RIGHT » SPO.R/WRITE.RABy SFO.RAB/@1° 

"SPO.R/WRITE.RABr SPO. RAB/@1» SHF/RIGHT2° 

*SPO.R/WRITE. RAB, SFC. RAB/@1 »RAMX/D + AMX/RAMX 2 ALU/A» SHF/ALU* 

*SPO.R/WRITE.RAB® SFO. RAB/@1 » RAMX/Ds AMX/RAMX # KMX/@2 2 BMX/KMX » ALU/AB» SHF /ALU* 
*SPO.R/WRITE. RAB? SPC. RAB/@1 »RAMX/D? AMX/RAMX » RBMX/Q» BMX/RBMX & ALU/A+B » SHF /ALU® 
"SPO.R/WRITE. RAB» SPO.RAB/G@1 ep RAMX/D se AMX/RAMX 9 RBMX/Qs BMX/RBMX s ALU/AtB+1 » SHE /ALU* 
°SPO.R/WRITE.-RAB? SPO. RAB/@1 »RAMX/D yy AMX/RAMX » KMX/@2 » BHX/KMX » ALU/A-Be SHF/ALU 
"ALU_D-LC~1/RC@1I_ALU* 

"SPO.R/WRITE. RAB? SPO. RAB/@1 »RAMX/D? AMX/RAMX » RBMX/Q BMX/REMX 2 ALU/A~B yr SHF /ALU® 
“SPO.R/WRITE. RABs SPO. RAB/G@1 » ALU/AND » AMX/RAMX » RAMX/D pe BMX/ RX KMX/@2 9 SHF/ALU* 
°SFO.R/WRITE. RABs SPO. RAB/@1 » ALU/OR p AMX/RAMX » RAMX/Dy BMX/LC 9 SHF/ALU * 
“SPO.R/WRITE.RABs SPO. RAB/@1 »ALU/OR» AMX/RAMX » RAMX/De BMX/PACKED FL re SHF/ALU® 
“SPO.R/WRITE «RAB» SPO .RAB/@1 #RAMX/ De AMX/RAMX pr REMX/G» BMX/REMX » ALU/OR? SHF/ALU" 

* BMX/KMX 9 KMX/@2* ALU/B» SHF/ALUr SFO.R/WRITE. RAB) SPO.RAB/G1" 
"SFO.R/WRITE.RABy SPO. RAB/@1 » AMX/LArALU/A» SHF /ALU* 

"AMX/LA»RBMX/[ty BMX/REMX » ALU/ATB s SHF/ALUs SFO.R/WRITE .RAB?SPO.RAB/G1" 
"AMX/LA»RBMX/D» BMX/REMX PALU/ATE+ 1» SHE /ALUy SPO.R/WRITE «RAB? SPO.RAB/G@1 * 

"AMX/LA» BMX/KMX 9 KMX/@2 5 ALU/A+BySHF /ALUs SFO.R/WRITE. RAB? SPO. RAB/G1* 

"AMX/LA» BMX/KMX » KMX/@2 ,ALU/At+B+1 ¢RO@19_ALU* 

°AMX/LA» BMX/KMX » KMX/@2 7 ALU/A+B RLOG 2 DT/LONG » SHF /ALUs SPO. R/WRITE. RAB» SFO.RAB/G@1° 
"AMX/LArBMX/LC»ALU/A+B> SHF/ALUr SPO-R/WRITE RAB? SPO. RAB/G@1 * 

"AMX/LAyBMX/MASK PALU/ATE+1 -ROOLI_ALUS 

"AMX/LA»RBMX/Q» BMX/REMX » ALU/A+B» SHF/ALUr SFO.R/WRITE.RABs SFO. RAB/G1 ® 
*AMX/LA’RBEMX/D» BMX/RBMX ? ALU/A-By SHF /ALUs SPO.R/WRITE.RABs SFO. RAB/G@1 ° 

"AMX/LA» BMX/KMX # KMX/@2 7 ALU/A-By SHF/ALUr SPO. R/WRITE RAB SPO. RAB/G@1 ® 

"AMX/LA® BMX/KMX e KMX/@2 + ALU/A-B.RLOG? DT/LONGs SHF /ALUr SPO. R/WRITE. RABY SFO. RAB/G@1 * 
"ALU/A~B-1 Pp AMX/LAr BMX/MASK e SPO. R/WRITE RAB? SPO. RAB/@1 + SHF/ALU* 

"AMX/LA»RBMX/Q» BMX/RBMX » ALU/A-Bs SHF /ALUs SPO. R/WRITE RABY SPO. RAB/G@I ® 

"AMX/LA» BMX/KMX # KNX/@2/ ALU/AND» SHF /ALUr SFO.R/WRITE RAB? SPO.RAB/G@1" 
"AMNX/LAsREMX/D BMX/REMX » ALU/OR» SHF /ALUs SPO. R/WRITE -RABPSPO.RAB/G@1° 

“AMX/LAr BMX/MASK e ALU/ORNOT » SHF/ALUs SPO. R/WRITE. RAB? SPO.RAB/@1 * 
"BMX/LByALU/B» SHF/ALUr SPO.R/WRITE.RABs SPO.RAB/G1 ° 
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BET.LC 
RCJ_LC.RIGHT 
REI.NOT.O 
RCJ_NOT Dt 
REI_NOT «MASK 
REILNOT.Q 
ROEI_PACK.FF 
ROI_Q 

REILQ+1 

REDQt5 
REJ..Q+KC] 
RCOI_Q+LB 
ROIQtLC 
REI.a-D 
REI.Q-D~1 
REI_Q-KCI 
ROJ..Q-KOI.RLOG 
ROIQ-LC 
RCI.Q.AND.KCI 
ROEI.Q.ANDNOT.KCI 
ROI_Q.OR.D 
RCJ.Q.+ORNOT.KOI 
ROI_QsRIGHT.1 
ROI.RLOG.«RIGHT.1 


GSCESTATESTATE~REI(EXP) 
$C..0CA) 
GC.O-KEI 
§C_ALU 
SC_ALUCEXF) 
SC_p 

SC_DCEXP) 
GC_DCEXP) (A) 
SC_DCEXP) CB) 
S$C_D-KCJ 
SC_0.OXTCI-KOI 
SC_D.OXTLI.XOR- KCI 
SC_D.AND+KCI 
GC_D.ORKCI 
GC_D.SXTCI 
SCLEALU 

SC_FE 

GC_KCI 
SC_KEI.ALU 
SC.LA 
SC..LA AND KEI 
SCLC CEXP) 
SC_NABS(SC-FE) 
SC. PSLADOR 


i tae 
he 


SC_OCEXP > 
SCO (EXP) (BD 
SC.Q+KCI 
$C.Q-KEI 
GC_Q.AND.KCI 
SC_Q.0R.KEI 
&C.Q.8XTCI 
SC.RCCI 
SC_URCEICEXF) 
SCRE] 
SC_RCICEXP) 
SC..RCI.AND.KEQ 
SC.SC+1 
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“BMX/LC»ALU/By SHF/ALUsSPO.R/WRITE.RABy SFO.RAB/@1 ® 
“BMX/LC»ALU/B» SHF/RIGHT rSPO.R/WRITE .RABsSFO.RAB/@1* 

"AMX/RAMX. OXT es DT/LONG» ALU/NOTA*RE@13_.ALU" 

“RAMX/D» AMX/RAMX? ALU/NOTA PREGA I_ALU* 

*BMX/MASK 9 AMX/RAMX » OXT » DT/LONG 2 ALU/ORNOT » SHF/ALUr SFO. R/WRITE. RAB» SPO.RAB/@1° 
*"RAMX/Q» AMX/RAMX e ALU/NOTA»REG@1I_ALU* 

*BMX/PACKED. FL» ALU/B? SHF/ALUr SPO. R/WRITE. RAB? SPO.RAB/@1 * 

*SPO.R/WRITE. RAB? SPO.RAB/@1 » RAMX/Q 2 AMX/RAMX 2 ALU/Ar SHF /ALU® 

"ALU_O+Q41 /RE@17ALU" 

“SPO.R/WRITE. RAB» SPO.RAB/G@1 FALU/A+B+1 + BMX/KMX # KMX/ + 4 AMX/RAMX p RAMX/Q > SHF/ALU® 
"SPO.R/WRITE. RAB, SPO. RAB/@1 » RAMX/Q 2 AMX/RAMX » BMX/KMX s KMX/@2 2 ALU/ATB » SHF/ALU® 
*SPO.R/WRITE RAB) SPO. RAB/G@1 2s ALU/ATE 2 AMX/RAMX » BMX/LB» RAMX/Q* SHF /ALU® 
"SFO.R/WRITE -RABrSPO-RAB/@1 FRAMX/Q rp AMX/RAMX » BHX/LC pALU/ATB 2 SHF /ALU® 
*SPO.R/WRITE.RABr SPO. RAB/@1 sRAMX/Qs AMX/RAMX » RBMX/D se BMX/RBMX x ALU/A-B re SHF/ALU® 
"SPO.R/WRITE. RAB? SFO. RAB/@1 1 ALU/A-B- 1» AMX/RAMX » RAMX/G » BMX/RBMX » RBMX/Ds SHF /ALU® 
°SPO.R/WRITE. RAB? SPO. RAB/G@1 ep RAMX/Q» AMX/RAMX » BMX/KMX e KMX/@2 2 ALU/A-B yy SHF/ALU* 
“RAMX/Q? AMX/RAMX ¢ BMX/KMX e KMX/@2 7 ALU/A-B.RLOG? DT/LONG? SHF/ALUr SPO.R/WRITE RAB» SFO. RAB/G1* 
*"SPO.R/WRITE «RABr SPO. RAB/G@1 y RAMX/Q » AMX/RAMX » BMX/LC e ALU/A-B » SHF /ALU* 

"ALU/AND» SPO.R/WRITE»RABr SPO. RAB/G1 » AMX/RAMX e RAMX/Q » BMX/KMX 9 KMX/@2° 
*SPO.R/WRITE.RABs SPO. RAB/@1 2 ALU/ANDNOT 2 AMX/RAMX 9 RAMX/Q 2 BMX/KMX # KMX/@2 2 SHF /ALU® 
"SPO.R/WRITE.RABsSPO.RAB/G1 » ALU/OR » AMX/RAMX » RAMX/Q » BMX/RBMX » RBMX/D SHF/ALUS 
*SFO.R/WRITE.RABy SPO. RAB/@1 » RAMX/Q2 AMX/RANX » BMX/KHX » KMX/@2 e ALU/ORNOT » SHF/ALU® 
"“ALU_QsSHF/RIGHTs SPO.R/WRITE .RAB?rSPO.RAB/G1 * 

*BMX/0»MSC/READ.RLOG» ALU/Br SHF/RIGHT »SPO.R/WRITE .RABr SPO. RAB/@1° 


*“LABLRC@13»AMX/LA»EBMX/AMX EXP re MSC/LOAD. STATE se EALU/A-B» SMX/EALUr SCK/LOAD® 
"AMX/RAMX. OXTs DT/LONG ep EBMX/ AMX. EXP EALU/B? SMX/EALUr SCK/LOAD® 
*BMX/KMX » KMX/@1 5 AMX/RAMX » OXT 2 DT/LONG? ALU/A-B» SMX/ALU? SCK/LOAD® 
“SMX/ALUrSCK/LOAD® 

*SMX/ALU.EXP»SCK/LOAD® 

*RAMX/D2 AMX/RAMX 9 ALU/Ar SMX/ALU? SCK/LOAD* 

*"RAMX/D re AMX/RAMX Pr ALU A» SMX/ALU. EXP 2 SCK/LOAD® 

*RAMX/D 7 AMX/RAMX 9 EBMX/ANX EXP pEALU/B»SMX/EALUrSCK/LOAD® 
*RBMX/D» BMX/RBMX r ALU/B se SMX/ALU + EXP? SCK/LOAD" 

“RAMX/D1p AMX/RAMX  KMX/@1 » BMX/KMX 2p ALU/A-B SMX/ALU, SCK/LOAD" 
"RAMX/D re AMX/RAMX » OXT DT /@1 yKMX/@2 » BMX/KMX e ALU/A~B» SMX/ALU» SCK/LOAD® 
"RAMX/Dy AMX/RAMX . OXT e DT/@1 » BMX/KMX 9 KMX/@2 2 ALU/XOR» SC_ALU® 
"RAMX/0 7 AMX/RAMX » KHX/@1 » BMX/KMX 9 ALU/AND »s SMX/ALU? SCK/LOAD® 
"RAMX/Dp AMX/RAMX PKMX/@3 9 BMX/KMX 2 ALU/OR » SMX/ALU» SCK/LOAD" 
"RAMX/D 2 AMX/RAMX » SXT re DT /@1 pALU/A 2 SMX/ALU e SCK/LOAD® 
"SMX/EALU»SCK/LOAD* 

"SMX/FEs SCK/LOAD® 

*“KMX/@1 PE EBMX/KMX PEALU/Be SMX/EALUs SCK/LOAR® 

*KMX/@1 9 BMX/KMX Pp ALU/Br SMX/ALU? SCK/LOAD" 
"AMX/LAPALU/A?r SMX/ALUr SCK/LOAD® 
*AMX/LAPKMX/@1 & BMX/KMX » ALU/AND » SMX/ALU» SCK/LOAD® 

*BMX/LC + ALU/Bs SMX/ALU- EXP eSCK/LOAB® 

*EBMX/FE r EALU/NABS«A-Br SMX/EALUr SCK/LOAD® 

"SMX/EALU s EBMX/KMX  SCK/LOAD KMX/ + F pEALU/B* 

"RAMX/Q 2 AMX/RAMX rp ALU/ As SMX/ALUs SCK/LOAD" 

*RAMX/Q» AMX/RAMX » EBMX/AMX « EXP ¥9EALU/B ye SMX/EALUs SCK/LOAD® 
“REMX/Q» BMX/RBMX » ALU/B» SMX/ALU.EXP 2 SCK/LOAD® 

"RAMX/Q » AMX/RAMX » BMX/KMX » KMX/@1 » ALU/A+B SMX/ALU? SCK/LOAD* 
"RAMX/Q 7 AMX/RAMX » BUX/KMX 9 KMX/@1 9 ALU/A~By SMX/ALUr SCK/LOAD® 
"RAMX/Qs AMX/RAMX » BMX/KMX p KMX/@1 2p ALU/AND » SMX/ALUr SCK/LOAD® 
*RAMX/Q» AMX/RAMX 9 BMX/KMX 9 KMX/@ 1 2 ALU/OR » SMX/ALUs SCK/LOAD* 
*RAMX/G» AMX/RAMX .SXTe DT/@1 pALU/ As SMX/ALU» SCK/LOAD* 
*SPO.R/LOAD.LC,SPO.RC/@1 r BMX/LC rs ALU/Br SMX/ALUs SCK/LOAD* 
*SPO.R/LOAD.LCrSPO.RC/@1 + BMX/LC + ALU/B» SMX/ALU EXP» SCK/LOAD® 
*SPO.R/LOAD.LABr SPO.RAB/@1 2 AMX/LAr ALU/A» SMX/ALUs SCK/LOAD® 
"SPO.R/LOAD.LAR? SFO.RAB/@1 » AMX/LAr ALU/Ar SMX/ALU. EXP e SCK/LOAD® 
*"ALU/AND r AMX/LArSPO.R/LOAD. LAB» SPO. RAB/@1 » BMX/KMX # KMX/@2» SMX/ALUs SCK/LOAD® 


"EALU/A+1 » SMX/EALU? SCK/LOAD® 
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SC_SCHEXP(Q) (A) 
SC_SC+FE 

SC_SC+KE) 

SC..SC+SHF .VAL 

SC_SC-FE 

SC.SC-KEI 
$C_SC~SHF.VAL 
SC_SC.ANDNOT FE. 
SC.8C.ANDNOT. KEI 
§$C_SC.OR.KCOI 

SC.SHF. VAL 

SCLSTATE 
SC_STATE.ANDNOT.KEI 
SC_STATE.OR.KEI 
SD_NOT.SD 

SDSS 

SS_0aSD_o0 

SS.ALUIS 

S380 
§$S_S8S.XOR.ALUIS&SD_ALULS 
STATE_OCA) 
STATE_AMX.EXF 
STATE.DCEXP) 

STATE_FE 

STATE_FIRST 
STATE_INNEROBJ 
STATE_INNERSRC 
STATE..KEI 

STATEOUTER 
STATE_PREDEC 
STATE_Q¢CEXF) 
STATE_SC.VIA+KMX 
STATE..SKPLONG 
STATE_STATE+1 
STATE_STATE+FE 
STATE..STATE+KCI 
STATE_STATE-FE 
STATE_STATE-KCI 
STATE..STATE.AN.SKPLONG 
STATE..STATE.AN.STOO 
STATE STATE .AN.6T04 
STATE_STATE.AN-DESTDBL 
STATE..STATE.AN.NOTPREDEC 
STATE STATE «AN. PREDECZERO 
STATE_STATE .ANIINOT FE 
STATE_STATE.ANDNOT.KCI 
STATE_STATE.ANDNOT .SHF .VAL 
STATE.STATE .OR.FE 
STATE..STATE.OR-KEI 
STATE.STATE OR. ADJINE 
STATE.STATE.OR. DEST 
STATESTATE.OR. DESTMEL 
STATE-STATE.OR.FILL 
STATE..STATE -OR+ FLOAT 
STATE.STATE.OR. MOVE 
STATESTATE.OR.PATT1 
STATE_STATE.OR.PATT2 
SWAPD 


VA_ALU 
VAD 
VALDtKEI 
VALD+LC 
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"EALU/ATEr EBMK/AMX «EXP » SMX/EALUr SCK/LOAD y AMX/RAMX ey RAMX/Q° 
"EBMX/FE + EALU/ A+B» SMX/EALUs SCK/LOAD® 

"KMX/@1 2 EBMX/KMX x EALU/AtB sr SMX/EALUs SCK/LOAD® 

"EALU/A+H+ ERMX/SHF «VAL 2 SMX/EALUs SCK/LOAD® 
*EBMX/FEsEALU/A~B» SMX/EALUr SCK/LOAD® 

"KMX/@1 ¥ EBMX/KMX PEALU/A—B» SMX/EALUP SCK/LOAD® 

“EBMX/SHF .VAL »EALU/A-B » SMX/EALUs SCK/LOAL" 

“EBMX/FE rEALU/ANDNOT » SHX/EALUr SCK/LOAD® 

“KMX/@1 5 EBMX/KMX e EALU/ANDNOT » SHX/EALUy SCK/LOAD® 

"KMX/@1 es EBMX/IKMX ps EALU/OR» SMX/EALU? SCK/LOAL* 

"EBMX/SHF . VAL »EALU/Br SMX/EALUr SCK/LOAD* 
"EALU/ArMSC/LOAL. STATE » SMX/EALUs SCK/LOAD® 

"EALU/ANDNOT 2 EBMX/KMX*MSC/LOAD. STATE s SMX/EALUs SCK/LOAL es KMX/@1° 
"EALU/ORs EBMX/KMX s MSC/LOAL. STATE rp SMX/EALU sr SCK/LOAD + KMX/@1 * 
*SGN/NOT.SD” 

"“SGN/SD.FROM.SS° 

"SGN/CLR.SD+SS° 

"SGN/LOAD.SS* 

*"SGN/SS.FROM. 3D" 

*SGN/SS.XOR-ALU®" 

“AMX/RAMX. OXT rp UT/LONG» EBMX/AMX EXP er EALU/BrMSC/LOAD. STATE * 
“EBMX/AMX. EXP rEALU/Br MSC/LOAL. STATE ® 

"RAMX/Dy AMX/RAMX » EBMX/ANX EXP x EALU/E re MSC/LOAD. STATE” 
"ERMX/FEsEALU/ByMSC/LOAD. STATE" 
"STATE_KCZERO]* 

"STATE_KEC.11]° 

“STATE_KC.33° 

“KMX/@1 » EBMX/KMX » EALU/Be MSC/LOAD.STATE® 
"STATEKCZEROI® 

"STATE.KE.803° 

"RAMX/Q» AMX/RAMX » EBMX/AMX + EXP y EALU/B er MSC/LOAD.STATE® 
"MSC/LOAD. STATE rEALU/B x EBMX/KMX 9 KMX/SC" 
"STATE_KC.4)" 

"EALU/A+1 »MSC/LOAL.STATE® 

“EBMX/FE rEALU/AtBeMSC/LOAD.STATE*® 
"KMX/@1» EBMX/KMX » EALU/At+B»MSC/LOAD-STATE® 
"EBMX/FEsEALU/A-B»eMSC/LOAD.STATE* 

"KMX/@1 » EBMX/KMX vEALU/A-Be MSC/LOAD. STATE” 
"STATE_STATE.ANDNOT.KC.41° 
"STATE.STATE.ANDNOT.KC.3F I" 
"STATE_STATE.ANDNOT.KC.7F 3" 

"STATE_STATE -ANDNOT. KE .61* 
*"STATE_STATE.ANDNOT.KC.7F 2" 
"STATE-STATE.ANDNOT.KC.COJ" 

"EBMX/FE sEALU/ANDNOT »MSC/LOAD. STATE * 
“KMX/@1 » EBMX/KMX sy EALU/ANDNOT ¢ MSC/LOAD. STATE" 
"MSC/LOAD. STATE »EBMX/SHF «VAL FEALU/ANDNOT ° 
"EALU/OR» EBMX/FE sMSC/LOAD.STATE® 

"KMX/@1 +E BMX/KMXs EALU/OReMSC/LOAD. STATE" 
"STATE_STATE.OR.KE.3I" 
"STATE_STATE.OR.KE.4]" 
"STATE_STATE.OR-KE 463" 
"STATE_STATE.OR-KEC.7I° 
"STATE_STATE.OR-KE.60]" 
*"STATE_STATE.OR.KEC.50J" 
*"STATE_STATE.OR.KC 13" 
"“STATE_STATE.OR.KC 23" 

"DK/BYTE.SWAF® 


sEDITPC STATES 
sMATCHC STATES 


sSKPFC STATES 


"VAK/LOAL" 

"RAMX/I1s AMX/RAMX Pp ALU/Ay VAK/LOALD® 

"RAMX/Ds AMX/RAMX PKMX/@1 ep BMX/KMX Pp ALU/ ATE VAK/LOAD® 
*"RAMX/Ds AMX/RAMX » BMX/LC r ALU/ATB» VAK/LOAL® 


VAX 11/780 FIELD AND 


VA.D+Q 
VA_D.OXTECI+Q 
VA_D.ANDNOT.KEI 
VA.KOI 

VALLA 
VALLAtE 
VALLAFKE I 
VALLAFKE J4+1 
VALLATPE 
VAW.LATQ 
VA_LA~D 
VA.LA-KEI 
VA_LA~KE I-41 
VA.LA~Q 
VA_LA+AND.LC 
VA_LA.ANDNOT. KEI 
VA_LB+D,.0OXT 
VA_PC 

VA..Q 

VALOFD 
VA_QEKED 
VA_Q4LB 
VA.Q4+LB OPC 
VA_Q4LCE 
VA_Q+PC 
VA.Q-KEI 
VA..Q--LB 
VA..Q.ANDNOT. KE) 
VALRCEI 
VALRCI 
VA.VAES 
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"RAMX/ [ly AMX/RAMX » REMX/Q y BMX/REMX 9 ALU/ATBy VAK/LOAL 
"RAMX/I1y AMX/RAMX » OXT e LIT /@1 » BMX/REMX 9 ALU/A+B » VAK/LOAT" 
“RAMX/Dy AMX/RAMX » BMX/KMX 2 KMX/@1 pALU/ANDNOT » VAK/LOAL® 
“KMX/@1 » BMX/KMX 2p ALU/ By VAK/LOAL" 

"AMX/LAYALU/A® VAK/LOAL" 
"AMX/LAyREMX/Ity BMX/REMX 2 ALU/ATEy VAK/LOAL" 

*AMX/LA» BMX/KMX ry KMX/@1 2p ALU/AtB? VAK/LOAD" 

"AMX/LAr BMX/KMX Pe KMX/@1 »ALU/ATB+1 » VAK/LOAL® 

"AMX/LAy BMX/FC 2s ALU/ATE » VAK/LOAL * 

"“AMX/LAr REMX/Qy BMX/RBMX » ALU/A+Bs VAK/LOAL" 
"AMX/LAyREMX/Dy BMX/RBMX rp ALU/A-By VAK/LOAL® 

"AMX/LAr BMX/KMX » KMX/@1 2 ALU/A~By VAK/LOAL" 

"AMX/LA » BMX/KMX » KMX/@1 Pp ALU/A~B-1 » VAK/LOAL" 

*VAK/LOATI ¥ALU/A--Et» AMX/LA » BMX/REMX »REMX/ Qe SHF/ALU" 
“AMX/LAyBMX/LC ry ALU/AND » VAK/LOAL" 

"AMX/LA» BMX/KMX » KMX/@1 » ALU/ANDNOT » VAK/LOAT" 

"BMX/LB rALU/A+E re AMX/RAMX OXT PDT / BYTE 2» VAK/LOAD" 
*BMX/FC »ALU/B» VAK/LOAL" 

"RAMX/Q » AMX/RAMX rp ALU/As VAK/LOAL® 

"“VAK/LOATI ry ALU/AtE » AMX/RAMX 9 BMX/REMX » RAMX/Q REMX/Dly SHF ALU" 
*"RAMX/Q 2 AMX/RAMX » KMX/@1 2 BMX/KMX 9 AL.U/ATE? VAK/LOAL® 
“RAMX/Q» AMX/RAMX » BMX/LEBY ALU/ATE ® VAK/LOAL" 

"RAMX/Q + AMX/RAMX » BMX/F'C -OR LB y ALU/AtBy VAK/LOAI" 
“RAMX/Q+AMX/RAMX » BMX/LC PALU/ATRy VAK/LOAL " 

“RAMX/Q » AMX/RAMX + BMX/F'C x ALU/AtE 2 VAK/LOATI" 

*"RAMX/Q » AMX/RAMX 9 KMX/@1 9 BMX/KMX x ALU/A~B y VAKR/LOAL" 
*"RAMX/Q»AMX/RAMX ep BMX/LEYALU/A~Be VAK/LOAL® 

"RAMX/Q» AMX/RAMX e KMX/@1 9 EMX/KMX 9 ALU/ANDINOT » VAK/LOATI" 
"SPO.R/LOAD.LCrSFO.RO/@1 » BMX/LC sALU/ Be VAK/LOAD" 
"SFO.R/LOAD. LAB» SPO. RAB/@1 » AMX/LA? ALU/A»VAK/LOAD® 
"PCK/VAt4" 


VAX 11/78@ FIELD AND MACRO DEFINITIONS 


TOC "Macro definition 


-B.FORK 
EYTE 


C.FORK 

CACHE. INVALIDATE 
CALL 

CALLEI 

CHK FLT. OPR 

CHK. ODD.ADDR 

CLK UBCC 


CLR.FPD 
CLR.IB. COND 
CLR. IB.OFC 
CLR.IB. SPEC 
CLR. IBO-1 
CLR.TBO-3 
CLR. IB2-3 
CLR. IB2-5 
CLR.NEST. ERR 
CLR.SDESs 


E.FORK 
EXCEPT.ACK 


FLUSH. IB 
G.FORK 


INHIBIT. IB 
INTRPT.ACK 
INTRPT. STROBE 
IRD 

TRO.11 

TREO 

TRB. 


L.OAD.ACC.CC 
LOAD. IB 
LOAD. IB.i1 
LONG 


MEMORY »NOF 
MUL . OXT 
MUL. 1XT 
MULH. DONE 
MULP. DONE 


POLY. DONE 


RETURNO 
RETURN1 
RETURN10 
RETURN1OO 
RETURNIOC 
RETURNIOE 
RETURNI2 
RETURNI8 
RETURNIF 
RETURN2 
RETURN20 
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3 Non-transfer macros" 


"LABLRCSP1L) sQK/I Be CLR. IB. COND» PC_PC+N» SUB/SPEC » J/B.FORK® 
“DT/BYTE® 


"“SUB/SPEC? J/C FORK" 
“MCT/INVALIDATE » VAK/NOP * 
*SUB/CALL" 

"CALL + J/@1° 
"MSC/CHK.FLT.OFR® 
*MSC/CHK.ODD.ADDR* 
*CCK/LOAD.UBCC* 


"“MSC/CLR.FPD* 
*IBC/CLR.1-5.COND* 
"IBC/CLR. Or IEK/ISTR" 
*IBC/CLR.1" 
"IBC/CLR.O. ts TEK/ISTR® 


"IBC/CLR.O-3* #DISCARD ~11 INSTR & OPERAND 


*IBC/CLR.2.3° $11 MODE DISCARD ISTREAM OFERAND 
*IBC/CLR.1-5.COND® $2ND PART OF Q/D IMMEDIATE 
*MSC/CLR.NEST.ERR® 

*SGN/CLR.SD+8S°" 


*SUB/SPECr J/E. FORK" 
*IEK/EACK® 


*IBC/FLUSH» VAK/LOAN» IEK/ISTR® 
*SUB/SPECs J/G.FORK" 


*MCT/MEM NOP" 

*IEK/IACK* 

*ITEK/ISTR* 

*IRDO*sCLK.UBCCs IRD e SUB/SPEC» J/A+ FORK” 

*LA_RCDST) &LB_R(SRC) » D_LB« PCr VAK/LOAD GIB. DATArSC_KE 6103 9PCK/PCHN® MSC/IROy SUB/SPEC » J/ DFO" 
“LA.R(SP2) &LB_R(SP1) »s D&VA_LBr SC_ALUCEXP) »FE_LACEXP) 6 SS_ALUIS® 
“MSC/IRD»QK/IDe MCT /ALLOW. IB» READe IBC/CLR. 1-5. COND YFPCK/PCHN® 


"MSC/LOAD.ACC.CC® 

*VAK/NOP »MCT/READ.Y.NEWPC” 
“VAK/NOP +MCT/READ.V.«NEWPC® 
*DT/LONG" 


"MCT/MEM.NOP * 
"SI/MUL+*SC_SC-KC. 13» BEN/MUL® 
*SI/MUL-»SC_SC-KC. lJ*BEN/MUL* 
*D_D.RIGHT2*SI/HUL--r INTRPT STROBE ® 
“DD RIGHT2*SI/MUL+* INTRPT «STROBE * 


“ACF /CONTROL +ACM/POLY. DONE ® 


*SUB/RET» J/0° 

*SUB/RET+J/1° 

*SUB/RET?J/10° 
*SUB/RET» 5/100° 
"SUB/RET?J/10C* 
*SUB/RET» J/10E° 
*SUB/RET» J/12° 
“SUB/RET+ J/18° 
“SUB/RET+ J/1F* 
“SUB/RET» J/2°” 

*SUB/RET» J/20° 


VAX 11/78@ FIELD AND 


RETURN24 
RETURNS 
RETURNA 
RETURN4O 
RETURN6O 
RETURN61 
RETURNS 
RETURN? 
RETURNE 
RETURNE J 


SET.CCC(BYTE) 
SET.CCCINST) 
SET.CCCLONG) 
GET.CCCROR) 
SET .CCCWORD) 
SET.FPO 
SET.NEST. ERR 


SET.+PSL.CCAMX) 


GET.V 
SPEC 
SPECG 
START. IB 
STOP. Ie 


TEST. TReRCHK 
TEST. TE.WCHK 
TRAP. ACCEL 


WORD 
WRITE. DEST 
WRITE.G.DEST 
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*SUB/RET » J/24° 
"SUB/RET» J/3° 
"SUB/RET? J/4° 
*SUB/RET»J/40° 
*SUB/RET»J/40° 
*“SUB/RET 2 J/41° 
"SUB/RET » J/8° 
*SUB/RET + J/9° 
*SUB/RETr J/OF * 
"SUB/RET»J/@1* 


*CCK/INST. DEP» DT/BYTE* 

"CCK/INST DEP eDT/INST.DEP* 

*CCK/INST. DEP re DT/LONG® 

*CCK/ROR* 

*CCK/INST. DEP» DT/WORD® 

"MSC/SET.FPD® 

*MSC/SET.NEST.ERR® 

*CCK/C_AMXO®" 

"CCK/SET.V* 

"LAB_R(SP1) 2Q_IB.DATArCLR. IB.» COND»PC_PC+NeMCT/ALLOW. IB. READs SUB/SFEC re J/C.FORK" 
*LAB_LR(SP1) »Q. IB. DATA»CLR.IB.-CONDsFC_PC+N» MCT/ALLOW. IB. READ» SUB/SPEC » U/G. FORK" 
*IBC/START® 

*IBC/STOP* 


“MCT/TEST.RCHK » VAK/NOP* 
“MCT/TEST.WCHK » VAK/NOP * 
"ACF /TRAP »ACM/@1° 


"DT/WORD" 
*LAB_R(SP1) pQK/IDyCLR.e IB. COND» PC.PC+N + SUB/SPEC » J/WRE" 
*"LAB_R(SP1)» QK/IDsCLR. IB. COND» PC_PC+N»SUB/SPEC » J/WRG* 


VAX 11/780 FIELD AND 


«TOC "Macro definition 


AC.LOW? 
ACC.SYNC? 
ACCEL? 
ALIGNED? 
ALU.N? 
ALU1-0F 
ALU? 


ECUSGN? 


C31? 
CONSOLE . MODE? 


D1)? 

ny BO? 

0. Bi? 
0.B2? 

Nn. BYTES? 
D.NE.O? 
Ho? 
12-0? 
li2? 
3-0? 
n31? 

na? 
DATA. TYPE? 
NBL? 


EALU.N? 
EALU.Z? 
EALU? 

END. Pi? 


FPR? 


IB, TEST? 

INT? 

INTERRUPT REQ? 
IRO.C31? 

IRO? 

IR1? 

IR2-17? 


LAST. REF? 


MODE.LSS.ASTLYL? 
MUL? 


NEST. ERR? 


FC.MODES? 
PSL.C? 
PSL.CCT? 
PSL. MODE? 
PSLN? 
PSL.U? 
PSL.Z? 

PTE .VALID? 


Q31? 
QUAD? 


pe 


MACRO DEFINITIONS 


Branch enable macros‘ 


“BEN/INTERRUPT * 
"BEN/ACCEL* 
"BEN/ACCEL * 
"BEN/TE. TEST* 
"“BEN/ALU* 
*BEN/ALU1-0" 
*BEN/ALU* 


*BEN/DECIMAL® 


"BEN/C31i° 
"BEN/PSL.MODE® 


"“BEN/MUL° 
"BEN/D.BYTES* 
“BEN/D.BYTES*® 
"BEN/D.BYTES* 
“BEN/D. BYTES" 
“BEN/SIGNS* 
*BEN/D3-0° 
"BEN/D3-0° 
"BEN/D3-0" 
“BEN/D3~-O° 
“BEN/SIGNS* 
"“BEN/D3-0* 
“BEN/DATA. TYPE® 
“BEN/DATA. TYPE" 


*BEN/EALU*® 
“BREN/EALU* 
*“BEN/EALU* 
"BEN/END.DFi* 


*BEN/LAST.REF® 


"BEN/IB.TEST® 
"“BEN/ INTERRUPT ® 
"BEN/ INTERRUPT ° 
“BEN/ALU® 
"“BEN/ALU" 
"BEN/IR2-1° 
"BEN/IR2-1° 


"BEN/LAST.REF® 


"BEN/REI* 
*BEN/MUL° 


"BEN/LAST.REF* 


"BEN/PC.MODES* 
“BEN/PSL.CC® 
"BEN/PSL.CC* 
"BEN/PSL.MODE® 
“BEN/PSL.CC* 
"BEN/PSL.CC* 
“BEN/PSL.CC* 
*"BEN/TB.TEST® 


“BEN/SIGNS*® 
"BEN/DATA. TYPE" 


§7J3/3° 
§eJ3/3° 


955/17" 
$9J4/07° 


§9J2/2° 


$7J5/1B° 


$2 J4/0E° 
97 J4/0D° 
2 J4/0B" 
§2J3/S*° #PREFERED FORM 
99 J4/0E* 
97J4/08° 
$9 J4/0B" 


9953/6" 
§9J4/07° 


§9J4/07° 
$s J4/0B" 


§9J4/07° 


$e IS/5° 


$7 J4/0D° 
$9 I5/6" 


ie I3/3°" 


$+ J4/0BR° 


br J4/0E* 


be J4/7° 

§*J4/0D" 
$»J4/0B* 
$s J5/0F° 


$9 J3/3" 
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RLOG.EMPTY? "REN/ALUL-0° ¥J4/7" 
ROR? "BEN/ROR* 

SC.GT.O? “BEN/SC* 

SC.NE.O? "REN/MUL ° 9933/3" 
Gc? “BEN/SC* 

SIGNS? "“BEN/SIGNS® . 

GRC .PC? "BEN/SRC PC" sCOMP MOLE, BEN ON SRC R = PC 
8S? "BEN/EALU" 6» J4/0E" 
STATEC7)7 "“STATE7-47" 

STATEO? "BEN/STATES-0" f*J4/0E" 
STATEL-O? "REN/STATES-O° $2J4/0C* 
STATEL? "BEN/STATE3-0" 9+J4/0D" 
STATE2? "BEN/STATE3-O" $»J4/0R" 
STATE3~-O7 “BEN/STATE3-0* 

STATES? "BEN/STATES~0" #»J4/07" 
STATES? “BEN/STATE7-4" 

STATES? "BEN/STATE7~-4" 

STATES? "BEN/STATE7~-4°" 

STATE7-47 "“BEN/STATE7-4* 

TB. TEST? "BEN/TR. TEST" 

VAZ1~30? “BEN/FSL.«MODE* #»*J5/07° 
VAS1? "BEN/PSL. MODE" #»J5/0F" 
2? "BEN/Z" 

ZONED? "BEN/DECIMAL" ivy JI2/1" 


«BIN SMAKE LISTING ROOM FOR BINARY FROM HERE ON 


APPENDIX B 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION > 7 


This appendix contains a sample VAX 11/788 microprogram, which performs 
an unsigned binary search on a vector of longwords in main memory. The 
parameters of the routine, the value to be searched for and _ the 
beginning and end of the vector, are passed in registers. 


A command file that assembles, loads, and executes this sample 
microprogram is provided in the VAX 11/78@ WCS kit. To invoke this 
file in the VMS environment, type: 


@[SYSEXE] WCSTOLTST 


This command file assembles the input listing (Section B.1) and 
produces the listing file (Section B.2) and the object file (Section 
B.3) which are written to [VAXWCSTOL] SAMPLE.MCR and 
[VAXWCSTOL] SAMPLE.ULD. It then loads the object file into the extended 
wcS and runs the test program BSTEST (Appendix D). BSTEST executes an 
XFC instruction, which causes the sample microprogram loaded in the WCS 
to be executed. If the microprogram executes properly, BSTEST prints 
the following message on the terminal: 


"Successful Test Completion" 
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B.1 THE INPUT FILE (.MIC) 


«TOC "Binary search routine® 

+REGION /1C00s1 FFF sUser wes srace. 

«BOUNDS/ESERCHS 10007 1 FFF *This defines the -rerort boundries 
$for the U-code microword summary rage 
jand names the rerort boundary BSERCH. 


Sample microcode to rerform an unsigned binarw search through 
@ vector of alidned londwords in main memory. 


INFUTS 
RO - Search comrparand, Routine succeeds by finding a 
memory cell containing same data as RO. 
Ri - Lower address bound. Aligned londword address of 
lowest address of vector to be searched. 
R2 - Uprer address bound. Aligned londword sddress of 
highest address of vector to ba searched. 
It is implied that Ri issu R2» and that the memory between the 
addresses in Rl and R2 contains a sorted vectors in ascending 
unsidned order, 


Outruts if search finds a match. 
CO<Ze - Clear 


ko - Search comrarand, 
R1 - Match address. Address of lonsdword containing same data as RO. 
R2 - Used by search for temporary address values. 


Outeuts if search daes not find a match. 
CC“Z> = Set 
RO - Search comparand. 
R1 ~ Used by search for temporary address values. 
R2 ~ Used by search for temrorary address values. 


MED SED ED EP a> EP ED E> ES ED UD OD ee te EP ee en ed E> EF Or E> er 8 
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SRCH.13 


0 
SRCH.2: 


#110 
SRCH. 33 


LAB_Ri&RCCTIILALU 


Fee a ae ae et ce ee eo a cae sre aoe sant tn ant 


Q.(LA+Q) RIGHT? 
INTRPT.STROBE » 
STATEO? 


Q.Q-ANDNOT.KE.3I9 
VA_ALU» 
LC_RCCT1I+ 

INT?» J/SRCH.S 


ALUKEZEROIJ» 
CCK/NZ..ALU.VC_OrLONGr 
CLReIBsOPCyPC.PCtH1y 
J/IRD 


$110--~--------------- ~~~ 


DNCLONGI_CACHE» 
ALU_RER21,.XOR.Qe 
CLK. UBCC»s J/SRCH.4 


JS/INT.B 


; 
sGET UPPER BOUND ADDR TO Q 
SINITIALIZE STATE REGISTER 


§ 
$GET COMPARAND TO HOLD IN RC 


§ 
sPREPARE TO WRITE COMPARAND TO RC 
SWRITE COMPARAND, GET LOWER BOUND 


9 

sCOMPUTE MIDPOINT ADDRESS 
sTEST FOR INTERRUFT REQUESTS 
$IS IT TIME TO STOR? 


SSTATEO=0. KEEF LOOKING FOR MATCH. 
$FORCE LONGWORD ALIGNMENT 

sGET READY TO READY MIDFOINT OF VECTOR 
sLATCH COMPARAND INTO LC 

#IS THERE AN INTERRUPT REQUEST? 


#STATEO=1. SEARCH FAILED. NO MATCH. 


y 
sRETURN Z=1 TO FLAG FAILURE. 
§MOVE ON TO THE NEXT INSTRUCTION 


§NO INTERRUFT REQUESTS 

SREADY MIDPOINT ENTRY OF VECTOR 
SCOMPARE MIDPOINT EQL UPPER BOUND 
3 


SINTERRUPT REQUEST IS UF 
#TAKE IT. RESUME FROM REG‘S AS IS. 
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§ WE HAVE ALSO SET THE MICROBRACH Z BIT ACCORDING TO A COMPARE OF 
¢ THE MEMORY ADLRESS WITH THE CURRENT UFFER BOUND. IF THEY ARE 

> EQUAL» THIS IS THE LAST POSSIBLE COMPARISON. A MATCH FAILURE 

§ HERE IMPLIES THAT THERE IS NO MATCH TO BE FOUND. 


SRCH.4! §----------------------- 
ALU_D-LCy 
LONG CLK. UBCC, 
LA.RACR1I> 
2? 


STATE.KC.1I» 
ALU? 


#1010 
SRCH.S! #1010-~-~--~=-----~---- == 
Q_O+KC.4I+ 
RCRAJ_ALUy 
J/SRCH.6 


Q..Q-KCO.4]» 
ROER2JALU?s 
J/SRKCH.1 


eUMdd | #11bd----------- ee 
RCUR1I_Q» 
CCK/NZ..ALU,VC_OrLONG? 
CLR.IB,OPCrPC_PCH>» 
J/IRD 


SRCH.6¢ 0 §----------------------- 
Q..(Q+LB) «RIGHT» 
INTRPT «STROBE » 
STATEO?r J/SRCH. 2 


¢ DEFINE LABLES TO INTERFACE WIT 
0062! IRD: 
O4F 8: INT. EB: 


sCOMPARE MEMORY TO COMPARAND 

sRECORD COMPARE RESULT 

SLATCH LOWER BOUND INTO LA (LE HAS T?7 
31S MIDFOINT EQL UPPER BOUND? 


sALU Z=0. NOT END OF SEARCH 
sTEST RESULT OF COMPARE 


sALU Z=1. END OF SEARCH 
sSET STATEO TO MARK END OF SEARCH. 
*CHECK FOR LAST CHANCE MATCH 


pALU Z=Or C=1. RO GTRU MEM 

#LOWER LIMIT MUST BE GREATER THAN THIS 
dREMEMBER IN Ri. 

5 


sALU Z@Oy C=O. RO LSSU MEM 

SUPPER LIMIT MUST BE LESS THAN THIS 
sREMEMBER IN R2 

3G0 TRY AGAIN 


sALU Zz1y C=t. RO EQL MEM 
sFOUNT! IT! 

sSET Z=0 TO INTICATE MATCH 
§GO TO NEXT INSTRUCTION 


*COMPUTE NEW MIDPOINT» LOOP 
, 
sCHECK FOR END!r LOOF 


H FCS 
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B.2 ‘THE LISTING FILE (.MCR) 


§ NEWSAM.MCR 


o 


2 


56 
97 
150 
205 
255 
330 
405 
452 
487 
329 
568 
617 
624 
1538 
1634 
1729 


NCD NED Ey E> “E> “E> seo “OD “EP “er ED ED “E> ED > OD eo 


Machine definition 
Machine definition 
Machine definition 
Machine definition 
Machine definition 
Machine definition 
Machine definition 
Machine definition 
Machine definition 
Machine definition 
Machine definition 
Machine definition 
Machine definition 
Macro definition 

Macro definition 

Macro definition 


Binary search routine 


MICRO2 11.002) 18-JAN-82 146815806 
Table of Contents 


OF OO HO OF OO OF Ot 40 06 OF 46 00 00 0 00 40 


Control word chart 

ACFy ACMy ALIS» ALU, AMX 

BENy BMX 

CCKy CIO, Dk, DT 

EALUy ERMX, FEKy FS» IEKy IBC 
ID.ANMR: J 

KMX 

MCT» MSC 

PGK» QKs RAMXy REMX 

SCKy SGNy SHFe Sly SMX 

SFO» SFO.ACs SFO.ACNy SFO.ACNIL: SFO.R 
SPO.RABR»y SFO.RCy SUB» YAK 
Validity checks 

Redister transfer macrasg 
Non-transfer macros 

Rranch enahle macros 
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*§ NEWSAM.MCR MICRO2 1L¢02) 18-JAN-82 16315206 Fade 2 
* VAXDEF.MIC 


a1 +NOLIST sInhibit listing for VAXDEF.MIC 
#1728 LIST 
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$ NEWSAM.MCR MICKO2 i11.¢02) 1B-JAN-82 16215506 Fase ae 
§ BSERCH.MIC Binary search routine 

$1729 TOC “Binary search routine" 

§1730 +REGION /1C0071F FF pUser wes srace. 

61731 + ROUNTIS/BSERCH! 1000» 1 FFF iThis defines the rerort boundries 

1732 ¢far the U-code microword summary race 

$1733 sand names the rerort bouncdares BSERCH. 

91734 

91735 ¢ Sample microcode to rerform an unsigned binary search thraush 

$1734 § a vector of alidned lonawords in main memory. 

91737 $ 

$1738 § INPUTS 

$1739 , RO - Search comparand, Routine succeeds by finding a 

$1740 ; memory cell containing game data as RO. 

#1741 ; Ri ~ Lower address bound. Alidned Londword address of 

$1742 3 lowest address of vector to be searched. 

91743 § R2 ~ Urrer address hound. Aligmed londword address of 

31744 $ hidhest address of vector to be searched. 

$1745 > It is imelied that Ri lssw Ray and that the memory between the 

$1746 § addresses in R21 and R2 contains a sorted vectors in ascending 

$1747 i unsigned order. 

$1748 3 

$1749 + Outeutes if search finds a match. 

$1750 ; CGiZ> - Clear 

91751 , KO ~ Search comrarand. 

81752 i R1 -~ Match address. Address of longdword containing same data as RC. 

$1753 $ K2 ~ Used bu search for temporary address values. 

$1754 6 

$1755 § Outruts if search does not find a match, 

1756 i CCiZ> ~ Set 

$1757 i RO ~ Search comrarand. 

91758 i Ri - Used by search for temroraru address values. 

$1759 ; R2 - Used bu search for temrorary address values. § 

91760 9 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION > 7 


u 


u 


Uu 


u 


u 


NEWSAM. MCR 
BSERCH.MIC 


1004» 


1C0S- 


1008» 


1009» 


1000, 


1CO1,r 


1006» 


1C07» 


MICRO2 


0000 1 003C 519COrFA1071404+% 7005 


08007 003C 20180»FA00* 000071008 


0001 »003C 20180»FRO8,00007 1009 


OOSE 9171410100 »FB007 400071000 


0019 2E24»0DCOsF 9082020071006 


C01870038%1980rF 804» 4050700462 


001C 10020401807 4210700107 100C 


0000 1 003C s0180rF 800700007 04F8 


1L(02) 
Binary search routine 


#1761 
91762 
91743 
$1764 
$1765 
51766 
#1767 
91748 
91749 
$1770 
1771 
#1772 
$1773 
$1774 
#1775 
$1776 
$1777 
$1778 
51779 
#1780 
#1781 
#1782 
#1783 
91784 
91785 
91786 
$1787 
#1788 
91789 
#1790 
91791 
#1792 
$1793 
#1794 
91795 
91796 
#1797 
51798 
#1799 


18-JAN-82 


SRCH} 


SRCH. 1! 


=0 
SKCH. 23 


=110 
SRCH. 3? 


16215206 


Q_RCR2I» 
STATE..KEZEROJ 


pocncecdons lena de Snes 
D.RCROI 


ALU_Its 
LAB..R1&RCCTLI_ALU 


Q.(LA+Q) RIGHT? 
INTRPT. STROBE » 
STATEO? 


Q_Q.ANBDNOT.KE.3]» 
VA_ALU» 
LC_RCCT1I» 

INT?» J/SRCH.3 


ALU_KCZEROI+ 
CCK/NZ_ALU+VC_O»*LONG? 
CLR.IB.OPC»FC_FC+1i, 
J/IRT 


UCLONGI_CACHEr 
ALU_RCR2].XOR.Qe 
CLK.URCCrJ/SRCH.4 


J/INT.R 


Page B-8 


Page 40 


sGET UPFER BOUNL ADDR TO Q 
#INITIALIZE STATE REGISTER 


U 
§GET COMPARAND TO HOLD IN RC 


$ 
sPREPARE TO WRITE COMPARAND TO RC 
SURITE COMPARAND, GET LOWER BOUND 


4 

SCOMPUTE MILFOINT ADDRESS 
#TEST FOR INTERRUFT REQUESTS 
$18 IT TIME TO STOR? 


SSTATEO=0. KEEF LOOKING FOR MATCH. 
sFORCE LONGWORD ALIGNMENT 

sGET READY TO READY MIDPOINT OF VECTOR 
SLATCH COMPARAND INTO LC 

$1S THERE AN INTERRUPT REQUEST? 
SSTATEO=1. SEARCH FAILED. NO MATCH. 
; 

SRETURN Z=1 TO FLAG FAILURE. 

§MOVE ON TO THE NEXT INSTRUCTION 

3 


§NO INTERRUPT REQUESTS 

SREALY MIDFOINT ENTRY OF VECTOR 
#COMPARE MIDFOINT EQL UPPER BOUND 
j 


sINTERRUFT REQUEST IS UF 
STAKE IT. RESUME FROM REG’S AS IS. 
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$ NEWSAM.MCR MICROZ2 1L¢02) 18-JAN-82 16215206 Fade 41 
§ BSERCH.MIC Binary search routine : 


$1800 § WE HAVE ALSO SET THE MICROBRACH Z BIT ACCORDING TO A COMPARE OF 
$1801 $ THE MEMORY ALRRESS WITH THE CURRENT UPPER BOUND. IF THEY ARE 
91802 § EQUAL» THIS IS THE LAST POSSIBLE COMPARISON. A MATCH FAILURE 
$1803 @ HERE IMPLIES THAT THERE IS NO MATCH TO BE FOUNT. 


91804 
91805 SROH AS Fenn nnn nnn nnn U 
91806 ALU_D-LCy sCOMPARE MEMORY TO COMFARANI! 
#1807 LONG eCLK UBCC? SRECORD) COMPARE RESULT 
#1808 LALRACRIIT» SLATCH LOWER BOUND INTO LA (LR HAS ??? 
U 1C0Cy 0011%010070180»F 888001071002 $1809 2? IS MIDPOINT EQ UFFER BOUNT? 
91810 
$1031 =O PQs See nese cen ee im sALU Z=O. NOT ENT! OF SEARCH 
U 1002» 00007 1B3C+01807F800%00007 100A #1812 ALU?» J/SRCH.S sTEST RESULT OF COMPARE 
$1813 
91814 Pl-Sn Sere sacra ee sre FALU Z=1. ENT OF SEARCH 
91815 STATE_KE -1]» #SET STATEO TO MARK END OF SEARCH. 
U 1003» 0000°1B3C »05801F 80071404» 7C0A rece ALU? ICHECK FOR LAST CHANCE MATCH 
1 
$1818 =1010 
$1819 SRCH.S% #1010 ---- oe e PALU Z=2O0*e C=1,. RO GTRU MEM 
#1820 Q..Q4+KD +4], SLOWER LIMIT MUST BE GREATER THAN THIS 
$1821 ROR1I_ALUr #REMEMBER IN Ri. 
U ACOA» 0019720142 1100» FASE» 00007 1COD ee J/SRCH.6 ; 
1 
$1824 BLOL Lm nee en SALU Z=Or C=O. KO LSSU MEM 
$1825 Q..Q-KC 47% SUPPER LIMIT MUST BE LESS THAN THIS 
91826 ROR21.ALUy SREMEMBER IN R2 
U 1COBs 001972000+11C0rFA90100007 1009 #1827 J/SRCH +1 960 TRY AGAIN 
$1828 
. #1829 sliii §LLA 1-3 onsen eee ~PALU Z=1y C=1. RO EQL MEM 
#1830 RERLI_Qy sFOUNT IT! 
#1931 CCK/NZ ALU. VC..O»LONG? sSET Z=O TO INDICATE MATCH 
#1832 CLAIR OPCePC_PC+1» #60 TO NEXT INSTRUCTION 
Ue 1COFy C0017203C+0180 FASC » 405070062 91833 J/IRD 
$1834 
#1835 SROH GS Bem erc met ee ee ; 
$1836 Q., CQ+LB) »RIGHTs SCOMPUTE NEW MIDPOINT: LOOF 
#1837 INTRPT.STROBE » 3 
UW 1LOD, 0041237147 01C0rF 8007 400071000 51838 STATEOTs J/SRCH.2 sCHECK FOR END, LOOF 
#1839 


#1840 § DEFINE LABLES TO INTERFACE WITH FCS 
#1841 00623 IRDS 
$1842 OA4FS? INT. BS 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION 27 


§ NEWSAM.MCR 


5 
J 


INT.B 
IRD 
SRCH 
SRCH.1 
SRCH.2 
SRCH.3 
SRCH.4 
SRCH.-5 
SRCH.6 


MICRKO2 


326 # 
1799 
1790 
1762 
1774 
1780 
1784 
1796 
1812 
1822 


1L (602) 
Cross Reference 


i te 


1842 
1833 


1827 
1838 
1793 
1805 
1819 
1835 


Listing - Field Names and Defined Values 


se ee 


18-JAN-B82 


1841 # 


16215306 


Page B-198 


Fase 


42 
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§ NEWSAM. MCR MICRO2 1L(02) TB-JAN-82  16¢15206 Fade 43 
$ Cross Reference Listing ~ Macro Names 
AC. LOW? 14636 # 
ACC. SYNC? 1637 # 
ACCEL? 1438 * 
ALIGNED? 1639 # 
ALUN? 1640 # 
ALUL-O? 1641 *# 
ALU? 14642 # 1812 1816 
ALU t 626 # 
ALULOCAD 627 € 
ALUL.OFD 628 # 
ALULOFD+1 629 * 
ALULOFKE 630 # 
ALULOKE T#4 631 * 
ALU.WOFLB+1 632 4 
ALULOFLE 633 * 
ALULOFLCHL 634 # 
ALULOFMASK HEL 635 # 
ALULO+Q 636 # 
ALU_OFQHL 637 * 
ALU..O-N 638 # 
ALULO Th 1. 439 # 
ALU_O- 640 # 
ALULO-KEIQ~1 641 4 
ALU. OLE 642 4 
ALU..O-LC 643 *€ 
ALULO-LC-1 644 #* 
ALULO-Q 645 * 
ALUL.O-G4 646 * 
ALULOL ID 447 * 
ALULOF ILC 648 # 
ALULD 649 ¥# 1770 
ALU. DCB) 650 # 
ALU. WERKE 651 # 
ALU LEAKE 141 652 # 
ALU. U4KE I. RLOG 653 * 
ALU ELE 654 *# 
ALULUELE 4655 # 
ALU. D4L CHL 656 * 
ALULIMLCHESL 6 C 657 * 
ALU_THQ 658 # 
ALULNEQ+L 459 + 
ALULIUQFHFESL «CC 640 # 
ALULD+FRLOG 441 # 
ALULI-KCI 662 # 
ALU De RE Te 1 663 * 
ALW..0-LE 664 # 
ALULD-LB.RLOG 665 # 
ALU DHL 646 ¥ 1806 
ALU GLO 1 667 * 
ALULT-Q 668 # 
ALULT-Q- 4 669 & 
ALULD.OXTL A 470 * 
ALU, OXTLIFKEY 671 # 
ALU. OXTOIFLCG 672 * 
+ 


ALULD.OXTLI+R 673 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION > 7 


§ NEWSAM.MCR 
; : 


ALU_D.OXTCI-KCI 
ALU.D,OXTCI~-Q 
ALU_D.OXTCI.-AND. KEI 
ALU.0.OXTLCI-ANDNOT. KOI 
ALU.D.OXTLI-OR.G 
ALU_D.AND. KOI 
ALUT. AND. MASK 
ALU_D.ANDNOT. KOI 
ALU.D.ANDNOT. MASK 
ALU..D.ANDNOT.Q 
ALU_T.OR «KEI 
ALU_D.OR.LC 
ALU_D.OR.Q 
ALULI.OR.RCCI 
ALU..D.ORNOT.MASK 
ALU.D.SXTCI 
ALU_D.SXTCIFKCI 
ALULD.SXTEIAQ 
ALU_D.SXTEI-AND.- KE] 
ALULD.SXTLI-ANDNOT. KOEI 
ALU_D.XOR- KEI 
ALU_D.XOR.LC 
ALU.D.XOR.@ 
ALU_D.XOR.RCCI 
ALU_D.XOR.ROI 
ALU_DLIKCI 

ALU.DC ILE 

ALU..DE ILC 
ALU_DEIQ 

ALULKED 

ALU_LA 

ALULLATKELI 
ALULLATKEI+2 
ALULLAtKO I. RLOG 
ALU_LATtLE 
ALU..LAFLCE 
ALU.LAtLCH 
ALU_LAtLC4+F SL .C 
ALU_LAtQ 

ALULA~I 

ALU. LA~Dt-1 
ALU.LA-KOI 
ALU_LA-KCI~-1 
ALU_LA-KO1.RLOG 
ALULLA-LC 
ALULLA-Q 
ALU_LA-Q-1 
ALU.LA-+AND. KOI 
ALU.LA.AND LC 
ALU_LA.ANDNOT. KEI 
ALU_LA. ANDNOT. MASK 
ALU_LA.OR.KEI 
ALU.LA.XOR-LC 
ALU..LAC ID 

ALULLAC ILE 


MICRO2 


1L.¢02) 


18-JAN-82 


163152306 


Cross Reference Listing - Macro Names 


674 
675 
676 
677 
678 
679 
680 
681 
682 
683 
684 
685 
486 
487 
688 
689 
490 
691 
693 
692 
694 
695 
696 
497 
698 
499 
700 
701 
702 
703 
704 
705 
706 
707 
708 
709 
710 
7il 
712 
713 
714 
71S 
716 
717 
718 
719 
720 
721 
722 
723 
724 
725 
726 
727 
728 


Wee th di Se i Ge oe i de ee eee de ete de 


1787 


Fase 


Page B-12 
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ALU_R(DST> 781 
ALULR (SC) -ANDNOT.KLI 782 
ALU_R(SP1)+KCOI.RLOG 783 


3 NEWSAM. MCR MICROQ2 11¢02) 18-JAN-82 16215306 Pade 4S 
; Cross Reference Listing ~ Macro Names 
ALUWLALIQ 729 + 
ALU.LE 730 # 
ALU.LC 731 4 
ALU_NOT.D 732 # 
ALULNOT KEI 733 
ALU_NOT.RCCI 734 
ALU_FACK »FF 735 * 
ALULFC 736 * 
ALU.Q 737 # 
ALU..QCB) 738 # 
ALULQtKOI 739 * 
ALULQ4KE 42 740 *# 
ALU_Q+4+LB 741 # 
ALU.Q+LB4+1 742 # 
ALU..Q4LE 743 4 
ALULQ4+LC+1 744 + 
ALU_Q4LC+FPSL .C 745 # 
ALU_Q+MASK 746 * 
ALU_Q-D 747 * 
ALU.Q-D-1 748 # 
ALULQ-KEI 749 *€ 
ALU_Q-LE 7350 # 
ALU_Q-LC 751 * 
ALU.Q-MASK~-1 752 # 
ALU_Q,OXTCI 753 # 
ALU_Q.OXTCI+D 754 # 
ALU_Q.OXTCI+041 755 * 
ALU. Q,OXTCIFKEI 756 * 
ALU_Q.OXTEI-D 757 *# 
ALULQ. OXTCI~KEI 756 # 
ALU_Q.OXTCI.,ANDNOT. KEI 759 * 
ALU_Q.OXTEI.OR.0 7461 # 
ALU.Q.OXTEI.OR.KEI 760 * 
ALU_Q.AND.D 762 *# 
ALU.Q. AND. KOI 763 # 
ALU_Q.ANDNOT.KOI 764 *€ 
ALU_Q,ANDNOT . MASK 765 * 
ALU.Q.ANDNOT. REI 766 *# 
ALU_Q.OR-KCOI 767 * 
ALU_Q,.OR.LC 768 # 
ALU_Q,.ORNOT.KOI 769 *€ 
ALU_G.SXTCI 770 * 
ALU.Q.SXTCI+KCI 771 ~«+4 
ALU.Q.SXTCIF+LE 772 * 
ALU_Q,SXTCIFLB+1 773 * 
ALU_Q,SXTEIFPC 774 * 
ALU.Q.SXTEI-ANDNOT.KOI 775 * 
ALU_Q.XOR.-D 776 * 
ALU_Q.XOR«KCI 777 * 
ALU_LQ.XOR.LC 778 
ALU_Q.XOR.RCCI 779 * 
ALULQC IN 780 * 
+ 
+ 
* 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION > 7 


NEWSAM.MCR 


a 
r 
ry 
¥ 


ALU_RC (SC) 
ALULRCCI 

ALU.RLOG 

ALU_REI 
ALUWRCOI-KCI 
ALU.REJ.AND.KOI 
ALU. ROI.AND.LC 
ALU_RC].ANDNOT.KOI 
ALU_RE 1. ANDNOT. MASK 
ALU_RO1.0R-KCI 
ALU.ROI.ORNOT.KEI 
ALUROI.XOR. KCI 
ALU_REI.XOR.Q 
B.FORK 

BCDSGN? 

BYTE 


CACHE. INVALIDATE 
CACHE FUE 
CACHECI_0 
CACHE... (QUAT) 
CACHE Dt. INST. DEF 
CACHE..0CI 
CACHE..TEI.LK 
CACHE. 7. NOCHK 
CALL 

CALLE 

CHK FLT. OPR 
CHK. ODD. ADDR 
CLK. UBCC 

CLR. FPO 
CLA. TB. COND 
CLR. IB. OPC 
CLR. IB. SPEC 
CLR. TRO~1 
CLR. IBO-3 
CLR. TR2-3 
CLR. IB2-5 
CLAR.NEST. ERR 
CLR. SURSS 
CONSOLE. MOLE? 
N&Q_.0+Q 

TWERCO IFC 
Tr&VA..ALU 
D8VAW ELC 
N&VA_04+Q 
H&VAL0e-KOI 
N&VA_LA 
N&VA.LB 
NSVA..8 
N8VA..Q4L BOP 
D1)? 

nh. BO? 

O.R1? 


MICRO2 1L(02) 
Cross Reference Listing ~ Macro Names 


784 
785 
786 
787 
788 
789 
790 
791 
792 
793 
794A 
795 
796 
1540 
1644 
1541 
1543 
1646 
1544 
798 
799 
800 
801 
802 
803 
804 
1545 
1546 
1547 
1548 
1549 
1551 
1552 
1553 
1554 
1535 
1556 
1557 
1558 
1559 
1560 
1647 
806 
807 
808 
809 
810 
Bil 
812 
8135 
814 
B15 
1649 # 
1650 # 
1651 # 


eee Se EEE 


i oe ee 


th eo we 


ib oh ee We i a ee 


ae ob db db We db a de a 


1795 


1796 


1789 


18-JAN-82 


1807 


1832 


16315806 


Fase 


Page B-14 
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3 NEWSAM.NCR MICRO2 i&L (02) 1B-JAN-82 146315206 Paste 47 
$ Cross Reference Listind ~ Macro Names 
nba? 1452 # 
nn. BYTES? 14653 # 
IeNE.O? 1654 # 
nor 1655 # 
N12~0? 16546 # 
N27 1657 * 
N3-07? 1658 # 
N31? 1659 # 
3? 1640 # 
HATA. TYPE? 1661 # 
EL? 1642 # 
NCI-CACHE 817 #€ 1794 
NC. CACHE. TRCHK 819 # 
HCI_CACHE.LK 819 # 
NEI. CACHE .NOCHK 820 # 
NCI_LCACHE .F 821 4 
NO I_-CACHE .WCHK B22 # 
nO G24 # 
WOFKC +2 825 # 
NOOFL C+ 826 # 
n0-0 827 
NWO-KEI 828 4 
n0-@ B29 ¢# 
n0-Q-1 830 # 
ACCEL &SYNC 831 4 
Tt ALU 832 # 
NW ALU CFRAC) 833 *# 
NLALU. LEFT 834 # 
MALU. LEFT2 835 # 
HWALU.LEFT3 836 *# 
ALU. RIGHT 837 * 
Y..ALU.RIGHT2 638 # 
BLANK 839 # 
CACHE. INST. DEF B40 # 
ThCACHE.-LKCOI 841 # 
Yi-CACHE «WCHKE I 842 4 
nWCACHEL B43 # 
QT CF RAC) 844 # 
QOD+KEI 845 # 
DODARC I +4 B46 # 
DU04LB 847 # 
NLC 848 # 
DLG+LCHPSL CC B49 # 
_o+Q 850 # 
HAD+Q+1 951 # 
Y0-KEI 852 # 
NOL 853 # 
no0-a 854 # 
Np-Q<1 855 # 
no0.OxTCI 8546 # 
HO0,OxXTCIFKCI 857 # 
0, OxTlI+a 858 # 
m0, OXTLCI+R+1 859 # 
TLD. OXTCISANDNOT. KOI 860 # 
N0.OxXTLI.OR.Q 841 * 
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3 NEWSAM.MCR MICRO2 1L(02) 18-JAN-82 16315206 Fage 48 
; Cross Reference Listing - Macro Names 
n_Db.OXTCI.XOR.Q 862 # 
D_D.OXTEI.XOR-RCLOI 863 4 
DUD.AND.KO] 8464 4 
NLD. AND. KOILEFT2 845 4 
AW. AND. KEI. RIGHT 8466 *# 
TD. AND. LC 867 * 
D_D. AND. MASK 848 # 
TD. AND.G 849 # 
DD. AND «RCOCI 870 # 
D0 ANDNOT.KEI 871 # 
TD. ANDNOT.LC 972 4# 
DoD. ANDNOT .FSWZ 873 +# 
DD.ANDNOT.Q 874 # 
TD. ANDNOT.RCCI 975 # 
Du. LEFT 8746 # 
DUD.LEFT2 877 # 
nm. OR.ASCII 8768 # 
TD.0R. KOI 879 # 
Tn.OR.FSWC 880 # 
n.0.0R.PSWY 681 # 
nop.OR.Q 882 # 
n.OR.RCCI 883 + 
nn.OR.RCI 884 +# 
tO. ORNOT. MASK 8a5 +# 
p_o0.RIGHT 886 * 
D_D.RIGHT (B) 887 # 
t_D. RIGHT? ase + 
TD. SWAP 689 # 
D0. SXTlI 890 # 
n_0.SXTCI.RIGHT 891 4# 
n_D.XOR-KEI 892 # 
nD. xXOR.LC 893 # 
non. XOR.@ 894 # 
TAL . NORM 895 # 
H_OAL.8C 896 * 
nUDEIKCI 897 # 
N_DCINASK 898 
03a 899 # 
INT. SUM 900 # 
n_KCI 901 * 
NKCI.RIGHT 902 *# 
N_KCI.RIGHT2 903 # 
NLA 904 # 
NOLACFRAC > 905 # 
TLAtO+FSL .C 906 # 
TLLA-D 907 
DL aA-KCI 908 # 
LA. AND.KEI 909 # 
T_LA- RIGHT 910 # 
TLE 911 # 
TLB eFC 912 # 
DLC 913 4 
NULCCFRAC) : 914 # 
Ii_NOT. It 915 # 
U_NOT.KOI 916 # 
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§ NEWSAM.MCR MICRO2 1102) 18-JAN-82 146815206 Fade 4a? 
$ Cross Reference Listing ~- Macro Names 
D_NOT.MASK 917 # 
D_NOT.Q 918 # 
TLNOT REI GID * 
N.PACK FP 920 *# 
ULPACK FF LEFT 921 # 
HoPC 922 + 
NPC .LEFT 923 4% 
na 924 * 
DAACFRAC) 925 *# 
natn 926 * 
T.Q4+KCI 927 # 
NnQtLB 928 # 
DLQtFC 929 *# ‘: 
nQ-D 930 *# 
UQ-0~1 931 # 
WA-KLI 932 # 
TQ-KOI-1 933 * 
nQ-FCSYV 934 * 
N2Q,0XTCI 935 # 
nQ.AND.KEI 936 * 
AQ. AND.LC 937 * 
N.Q.AND. MASK 938 ¢ 
n.Q,AND.RCLI 939 # 
nQ.ANDNOT.1f 940 * 
.Q-ANDNOT.-KCI 941 4 
T..Q+ANDNOT . MASK 942 * 
n.Q. ANDNOT.FPSWC GAZ # 
1... ANDNOT .PSWN 944 
0. ANBNOT oF SWZ 94S * 
NQ.LEFT 946 # 
noQ,OR.KEI 947 * 
nQ.0R.PSWC 948 
n.Q,0R.RCCI 949 * 
n_Q@.ORNOT.MASK 950 * 
b.Q+RIGHT O51 * 
nuQ.+RIGHT2 952 4# 
nQ.SXTCI 953 * 
n@.xXOR.RCCI 954 # 
n.acIio 955 # 
n.QCIKCI 956 # 
QC IMASK 957 # 
D_URCPRN41) 958 # 
DLRCSC) G59 # 
TARCSFL+1) 960 * 
WoORCCSC) 941 # 
YRCCT 962 * 
nRLOG 963 *# 
NORLOG. RIGHT 964 
D.RCI 965 # 1767 
NORE IC FRAC) 966 & 
QROI¢AND-KCI 967 € 
NURCI.OR. KEI 968 
DORCI.ORNOT. KCI 969 # 


E. FORK 1562 # 
EALU.N? 14644 # 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION > 7 Page B-18 











§ NEWSAM.MCR MICRO2 1L(02) 18-JAN-82 163153206 Page 50 
F) Cross Reference Listing - Macro Names 
EALU.Z? 1665 # 
EALU? 1466 # 
EALUDCEXF) 971 # 
EALULFE 972 4 
EALULKEI 973 4 
EALUWROEICEXF) 974 + 
EALULSC 975 
EALU..SC+FE 976 # 
EALULSCFKE 977 # 
EALU.SC-FE 978 * 
EALUL.SC~KE7 979 
EALUL.SC.ANTINOT. ROI 980 # 
EALULSTATE 981 % 
ENT. PL? 14647 # 
EXCEPT. ACK L563 # 
FE&SC_KEI 983 4 
FE.WOCA) 704 # 
o8S € 
9846 # 
FELKE 987 * 
FE..LACEXP) 980 # 
FE..NARS (SC-FE) 989 + 
FE.NABS (SC-LACEXF) ) 990 # 
FE_QCEXF) 991 # 
FELREICEXF) 992 *# 
FE_SC 993 * 
FELSC+#1 994 4% 
FE_SCHFE 995 * 
FE SCHKOI O94 
FE_SC+LACEXP) 997 * 
FELSC-FE 998 # 
FE_SC-KCI 999 *# 
FELSC-LACEXP) 1000 # 
FE.SC-SHF.VAL 1001 # 
FE_SC,.ANDNOT.FE 1002 # 
FE..SC.ANTINOT.KOI 1003 # 
FELSC.OR.KOI 1004 # 
EW SHF . VAL 1005 # 
FE_STATE 1006 # 
FLUSH. IB 1565 + 
PD? 1669 
G FORK 1547 # 
TB. TEST? 1671 # 
TOCSC)_n 1008 # 
mucin 1009 # 
TD_LDRNO. SYNC 1010 # 
TDD. SYNC 1011 4 
JNHIBIT. IF 1569 # 
INT? 1672 # 1784 
INTERRUPT. REQ? 1673 4 
INTRET ACK 1570 # 
INTRFET STROBE 1571 # 1776 1837 
TRO.C31? 1674 # 
TRO? 1675 # 
IRL? 1676 # 
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§ NEWSAM. MCR MICRO2 102) 18-JAN-82 16515106 Paste S41 
$ Cross Reference Listing ~ Macro Names 
TRQ-17 1677 * 
TRO 1572 # 
IRD.11 1573 # 
TROO 1574 # 
ERDA 1575 # 
KCI 1013 # 
LAB RCDST> 1015 # 
LAB_R CPRN) 1016 # 
LABLRCPRNEL) 1017 # 
LABLR CSC) 1018 # 
LABLR (CSF) 1019 # 
LAB_LR(SFA41 > 1020 # 
LAB. RL&RCE 1.0 1021 4 
LAR. RISROCT_OFLCH+I 1022 4 
LABR_LRI&RCE 1..0-0 1023 # 
LABVRI&RCD.ALU 1024 # A771 
LAR_RL&RCEILALU RIGHT? 1025 4# 
LAB.LRA&RCO DEL 1026 
LAB_LRL&RCCI_UN.OXTEIFKE 1027 # 
LABLRLSRCO1..Q-KEI 1028 # 
LAB_ROI 1029 # 
LAST.REF? 1679 # 
LA_RCEST) &LELR (SRC) 1031 # 
LAR (SP2)&LEB_R (SFL) 1032 # 
LALRACI 1033 # 1808 
LORE (SC) 1034 # 
LC.ROOY 1035 & 1783 
LOURCCISR1. (LAtL EB) LEFT 1036 # 
LOURCEI&RL.. CLAtLBtPSL .C) LEFT 1037 # 
LOLRCE ISR CLAFLB RLOG) LEFT 1038 # 
LOURCEI&R1. CLA-LB) LEFT 1039 € 
LOURClIT&R1.. (LAL Be RLOG) LEFT 1040 # 
LCOORCLI&RLOALU 1041 # 
LOORCCI&R1 0 1042 #% 
LOWRCCI&RL LAKE I 1043 ¢ 
LOURCLISRLLA-KE I 1044 # 
LOLRCCI&RLLB 1045 # 
LOORCOCTaRL@ 1044 + 
LOAD. ACC .CC 1577 # 
LOAD.IR 1578 4 
LOAD. TE. 11 1579 + 
L.ONG isso # 1788 1867 1831 
MEMORY .NOF 1582 # 
MODE .LSS.ASTLYL? 1681 # 
MUL. .OXT 1583 # 
MUL .1XT 1584 + 
MUL? 1482 # 
MUL.M. ONE iSe8s # 
MULP ONE 1586 # 
N&Z_ALU 1049 # 
N&Z_ALU,V8C_O 1049 # 
NEST. ERR? 1484 
NAMX. Z.. TST 1050 # 
PO&VALALU 1052 4% 

$ 


FC&VALE 1053 
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* NEWSAM.MCR MICRO2 1L¢02) 18-JAN-82 16215806 Page. 52 
3 Cross Reference Listing ~ Macro Names 
PC&VA_D+KCI 1054 # 
PC&VA_D-KEI . 1055 # 
PC&VA_N-FC 1056 # 
PC&VA_0.0XT£LI 1057 # 
PCEVA_D, OXTLIFPC 1058 # 
PCRVA_T,S5XTCIFPC 1059 € 
PC&VALKEI 1060 # 
PCSVALPC 10461 # 
FC&VA_Q 1062 # 
PCEVA_QFFC 1043 # 
FPC&VALQ-B 1064 # 
FPC&VA_Q-KCEI 1065 # 
PCEVA_Q.SXTCIFFC 1046 # 
PC&VA_RCCI 1047 # 
FC&VA_ROI+ANDNOT. KOI 10468 # 
FC .MODES? 1684 # 
PCLPC+L 1070 # 1789 1832 
BCLPC+2 1071 # 
PC_PC+4 1072 # 
PC _PCHN 1073 # 
FC_OtPC 1074 # 
FCLVA 1075 # 
PC_LVIBA 1076 # 
FOLY. DONE 1586 # 
PSLC? 1687 # 
PSL.CC? 1688 # 
PSL. MODE? 1689 # 
PSL ON? 1490 # 
PSL VP 1691 # 
PSL.Z? 14692 € 
PSLECS.AMXO 1077 # 
ETE.,VALID? 1693 # 
Q&VALALU 1079 # 
Q&VALD 1080 # 
Q&VALDELC 1081 # 
QRVA_LLA 1082 # 
Q&VALOQTtLE OFC 1083 # 
Q317 1695 # 
QO. CQ4L BOT. RIGHT2 1085 # 
AB. CQ4L C0. RIGHT2 1084 # 
QE CQ-L. BD, RIGHT2 1087 # 
QB. (Q-LOD. RIGHT2 1068 # 
QU.A0. RIGHT? 1089 # 
QUAD? 1696 # 
QW. (LAA) - RIGHT 1091 # 1775 
Q.. C(A4LE) - RIGHT 1092 # 1834 
ao 1093 # 
QuOFLCH 1094 # 
Q.OFMASKHEIL 1095 # 
Q.OFFC.RLOG 1096 # 
Q.0-1 1097 # 
Q.0-KLI 1078 # 
(.0-LC 1099 # 
Q..0-8 1100 £ 

EJ 


Q. ACCEL &SYNC 1101 
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§ NEWSAM. MCR MICRO2 IL(02) 18~JAN-B2 16215706 Fede 53 
3 Cross Reference Listing - Macro Names 
QUALU 1162 # 
QLALUCFRAT > 1103 # 
QLALU. LEFT 1104 # 
QUALUSLEFT2 1105 # 
QALU.LEFTS 1106 # 
Q.WALU,. RIGHT 1107 #€ 
QUALU. RIGHT? 1108 #€ 
Qu 1109 # 
QU CFRAC) CB) 1110 # 
QL0FKEI Lia. 
QUAKE D4 dii2 + 
Q.W0FKE DT. LEFT L113 # 
1114 # 
1115 # 
2. : 1116 # 
Q0-@ L117 € 
Qu0,0XTLI 1118 4 
QB. OXTLIFKOI LEFT 1119 # 
Q0,0XTCI.OR-FACK FF 1120 # 
QT. ANDERE 1121 4% 
Q.u0,ANT KEI RIGHT 1122 4# 
Q..0, AND KLI.RIGHT2 1123 4 
QUT. AND. RCCI 1124 4 
QU. ANTINOT RECS 1125 # 
Qh. LEFT 4126 # 
QB. OR KEI 2127 * 
@.0.OR+ROCI 1128 # 
QU0, RIGHT 1129 4 
Qu0. RUGHT2 1130 # 
QD.SXTCI 1131 4 
Q.0.XOR.Q 1132 # 
QUDEC CON 1133 4 
Qo0B. BREST 1134 # 
QO0B. DATA 1135 4# 
@Qiimm¢sc) 1136 # 
Q10c3 1137 # 
QIKEI 1138 # 
QLKED+1 1139 +$ 
QOKOT.CTX 1140 # 
QJKLI. RIGHT 1141 # 
QUKEI.RIGHT2 1142 4 
QLLA 1143 # 
QALAFKEI 1144 4 
GALAtQ 1145 # 
QUAI EI 11446 # 
QULAsANEL RE 1147 # 
Q..LA+ ANDNOT. RODD 1148 # 
Q_LB 1149 # 
QeLe 1150 # 
QNOT.Q 1151 # 
Q.NOT.RED 1192 # 
QUPACK «FF 1153 # 
QP 1154 # 
Q.UACFRAC) 1155 # 
+ 


QOQCFRAC) CE) 1156 
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5 NEWSAM.MCR MICKO2 11(02) 18-JAN-82 16315206 Pade 54 
> Cross Reference Listing - Macro Names 
Qt 1157 #4 
QwQ4KCI 1158 # 1820 
Q-Q+KCI34+1 1159 4 
@Q.Q+LC 1160 # 
QQ+PC 1161 # 
Q.a-D 1162 # 
Q.Q-D~1 1163 4 
Q@-KC1I 1164 # 1825 
Q.Q-KCI-1 1165 # 
Q_Q-LC 1146 # 
Q.Q-LC-1 1147 # 
Q.Q-MASK~1 1168 # 
Q_A.0XTCI-KCI 1169 # 
Q.Q.0xXTCI.LEFT 1170 # 
Q_Q@.0XTC1.0R.D 1171 # 
Q.Q-AND. KCI 1172 4 
Q.Q.AND.KOI.RIGHT 1174 # 
Q.Q.AND.KOI.RIGHT2 1173 # 

QQ. AND. RCCOI 1176 # 
Q.Q,AND.ROI 1175 # 
Q.Q,ANDNOT.D 1177 # 
Q.Q.ANDNOT. KOI (1178 # #1781 
QQ. ANDNOT.RCCI 1179 # 
Q.@.LEFT 1180 # 
Q.Q.LEFT2 1181 #4 
Q_Q.0R.KEI 1182 # 
Q_Q@.ORNOT.MASK 1183 # 

QQ. RIGHT 1184 # 
Q.Q.RIGHT2 1185 * 
Q_@.5XTLI 1186 4 
QQ.XOR-KOI 1187 # 
Q.KCPRN).ANDNOT.Q 1186 + 

QR CPRNE1) 1189 # 

QR CPRN4+1).AND.Q 1190 # 
Q_RCSC) 1191 # 
Q.RCSRC!1)-AND.KCI 1192 4 

Q@_RC (SC) 1193 4 
QJRCCI 1194 # 
Q.RCCICFRAC) 1195 # 
QRCI ; 1194 # 1763 
QURCEICFRAC) 1197 # 
QG.RCI.AND. KOI 1198 4 
QoROI-AND.KEI.RIGHT 1199 # 
QRCJ,ANDNOT.KCI 1200 # 
Q-REI.OR.KOI 1201 # 

Q8C 1202 # 
Q.SHF 1203 4 
RCDST) ALU 1205 $ 
RCDST)_N 1206 # 
RCOST)_0,SXT0I.RIGHT 1207 # 
RCPRN).04+D.RLOG 1209 # 
RCPRN) ALU 1210 # 
RCPRND_D 1211 # 
RCPRN)_D+KE7.RLOG 1212 4% 
RCPRN)D-KOI.RLOG 1213 4 
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§ NEWSAM-MCR MICRO2 11602) LE-JAN-B2 16315206 Paste 55; 
3 Cross Reference Listing ~- Macro Names 
RCPRN).0.0R.Q 1214 # 
RCPRN)..01E AQ 1215 # 
RCPRN).KE 1216 # 
RCPRND LAFKC I. RLOG 1217 # 
RCPRN).LA+Q 1218 # 
RCPRN).LA-KEI.-RLOG 1219 # 
RCPRND LAL IMASK 1220 # 
RCPRAD LLC 1221 # 
RCERAD PACK FF 1222 # 
RCPRN).@ 1223 4 
RCPRN)Q+K07.RLOG 1224 # 
KCPRNDWQ-KD I. RLOG 1225 # 
RCPRNEL ALU 1226 # 
RCPRNEL) 0 1227 4 
RCPRNET)_0.0R.Q 1228 # 
RCFRNEL) KEI 1229 4 
RCPRACEL) OLA 1230 # 
RCPRNEL) OC ‘ 1231 # 
RCPRNEL) A 1232 # 
RSC) ALU 1234 # 
RSC) TI 1235 # 
RCSC).RED 1234 # 
RSC) LA 1237 * 
RSC) .LAtD 1238 # 
RSC) LAL 1239 # 
RCSL 1240 # 
R(SC).Q 1241 # 
KCSPL1) ALU 1243 4 
RCOSP1)0 1244 # 
RCSPL)OKC 1245 * 
IRCSFA)LPACK OFF 1246 # 
R«SF1).9 1247 # 
R(SFIF1) LC 1248 #€ 
RCSPL40).8 1249 # 
KCSRCO!1)_ALU 1251 # 
R(SRC!1) 008) 1252 4 
RCSRCO) ALU 1253 # 
R¢SRCO) 0 1254 # 
RCSRO) DCB) 1255 4 
RCSRO) FREI. RLOG 12564 # 
RCSRO)0-KE I. RLOG 1257 # 
RCSRCO) LC 1258 # 
RCBRO).8 1259 # 
RS. 0+KOT.RLOG 1241 # 
R6_LAtKE I. RLOG 1242 # 
R46LA-KOI.RLOG 1263 # 
RCOCSC.O-LC 1245 # 
RCO(SC)..ALU 1266 # 
RCO CSC) ALU. RIGHT 1247 # 
RC(SC)..0 1268 * 
ROCSC)..a 1249 * 
RCC ISVA_O+Q 1271 # 
RCE IO 1272 # 
RCL ILOFKE I4+1 1273 # 
RCOEILOFLC+1 1274 * 
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RCCI.Q4PC4+1 1320 
RCO I.Q-KEI 
RCCTLA-LE 
ROC I.Q-MASK~1 
ROCI.Q.0xToI 2 
RECILA. AND. KE 1325 





RCCI.Q.ANDNOT. KOI 13526 
RCCILQ. LEFT 1327 


RCOCI_Q.LEFTS 1328 
RCE TO. RIGHT 1329 


* NEWSAM. MCR MICRO2 1L(02) 18-JAN-B82 16215206 Pade 54 
; Cross Reference Listing - Macro Names 
RCCI_O+MASKH1 1275 # 
RCCOI..O+MASK+1 «RIGHT2 1274 # 
RCCILO~Tt 1277 € 
RCC I.ALU 1278 # 
RECILALU, LEFT 1279 # 
RCCILALU.LEFT2 1280 # 
RCC TLALU,LEFTS 1281 # 
RCCTOALU. RIGHT 1282 # 
RCL DOALU.RIGHT2 1283 * 
RCE IO 1284 # 
RCC. Ok) 1285 # 
RCCILOFK OD 1286 # 
RCO DV OKEI 1287 # 
RCCI_G.OXTLI 1288 # 
RCOCT0. AND. KOI 1289 # 
RCOCI_I. ANIN.MASK 1290 # 
COI. ANINOT.QR 1291 # 
RCC I_U.CTX 1292 # 
RCC IL. LEFT 1293 *# 
RCCI_O.LEFTS 1294 *# 
ROL ILO.OR KOF 1295 # 
RCCIL0.OR- a 1296 ¥# 
ROC I0.ORNOT.KOI 1297 # 
ROCIO. SXTEI 1298 # 
ROCILRC 1299 # 
ROCITKOI+1 1300 # 
RCCILKOCI.LEFT2 1301 # 
REC TLRC I LEFTS 1302 # 
RCECVKO].RIGHT2 1303 # 
ROCILLA 1304 * 
RCC ILAFLE. CTX 1305 # 
RCCI_LLA-KCI 1306 # 
RCC ILLA+AND. KOI 1307 # 
RCLI_LLAsCTX 1308 # 
RCO ILE 1309 # 
RCE ILE. LEFT 1310 # 
RELIC 1311 # 
RCCILNOT.Q 1312 # 
RCCILPACK «FF 1313 # 
REOCI_LPC 1314 # 
RCCOI_Q 1315 4 
RCCL 1316 # 
RECILQ+KOI 1317 # 
RCE T.Q4LC 1318 *# 
RECT_Q+HEC 1319 # 
+ 
+ 
2 + 
+ 
+ 
+ 
t 
+ 
+ 
+ 
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RCILKCI 1361 
ROI_LA : 1362 


* NEWSAM.MCR MICRO2 11.002) 18-JAN-82 16215206 Fade S7 
F] Cross Reference Listing ~ Macro Names 
RCCI_Q. RIGHT? 1330 *# 
RCOCI.Q.SXTeI 1331 #4 
RCC I_RLOG «RIGHT 1332 4% 
RETURNO 1590 # 
RETURN 1591 # 
RETURNIO 1592 # 
RETURNIOO 1593 # 
KRETURNIOC 1594 # 
RETURNIOE 1595 # 
RETURNI2 1596 * 
RETURNIB 1597 # 
RETURNIF 1598 # 
RETURN2 1599 # 
RETURN2O 1600 # 
RETURN24 1601 # 
RETURNS 14602 # 
RETURN4 1403 # 
RETURN4O 1404 # 
RETURNGO 1605 # 
RETURNGL 1406 # 
RETURNS 1607 # 
RETURNS 1608 # 
RETURNE 1609 # 
RETURNE 1410 # 
RLOG EMPTY? 1698 # 
ROR? 1499 # 
ROISVAWLAFKE 1334 # 
RED&VALLA-KRET 1335 # 
ROT&VA.LA-KO I. RLOG 1536 # 
ROTRVALA-KEI 1337 # 
REILO 1338 # 
RETWO+LB+1 1339 # 
ROVLO-41 1340 # 
REILO-D 1341 # 
REI_0-KEI 1342 4 
ROI_O-LE 1343 # 
REI..0-Q 1344 # 
REU.ALU 1345 # 1821 18264 
REDIALU LEFT 1346 # 
RODLALU.LEFTS 1347 # 
ROJLALU.RIGHT 1348 # 
REIJLALU. RIGHT? 1349 # 
RCI_T 1350 # 
ROILI+KE 1351 # 
ROI_D+Q 1352 # 
ROEJLO+Q+h 1353 # 
ROI_O-KOI 1354 # 
RO_0-LO-1 1355 +# 
ROI_LN-Q 1356 # 
ROI_WD.AND. KOI 1357 # 
ROI_D.OR LE 1358 # 
ROI_D.OR. PACK. FF 1359 +# 
ROI_D.OR.Q 1360 # 
* 
+ 
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$C. 0CEXF) 1411 
3C..CEXP) CA) 1412 
COICEXF) CH) 1413 
Sc.0-KO 1414 
$C_D.OXTLA-KOI 1415 






§ NEWSAM.MCR MICRO2 1L¢02) 18-JAN-82 16315206 Page 58 
. Cross Reference Listing - Macro Names 
ROI_LLAtD 13463 # 
ROTULAtD+L 1364 # 
REJLLAtKE 1365 # 
ROJLLAFKE 41 1346 # 
RETLWLAtKE].RLOG 1367 # 
RCVLAtLCE 1368 # 
REJ_LLAtMASK+1 1369 # 
REI_LLAtQ 1370 # 
REI_LA-It 1471 # 
REI_LA-KCI 1372 # 
ROTLA-KCO].RLOG 1373 # 
ROJ_LA-MASK~1 1374 # 
ROILA-@ 1375 # 
ROI_LLA.AND.KOI 1376 # 
ROILLA.OR.D 1377 # 
ROILLA.ORNOT. MASK 1378 # 
RETLLB 1379 + 
RO ILC 1380 # 
REILLC RIGHT 1381 # 
ROD_LNOT.O 1362 € 
ROILNOT.D 1383 € 
KOJ.NOT MASK . 1384 
ROILNOT.A 1385 
KRED_UPACK FF 1386 # 
ROT 1387 # 1830 
REDVQ+1 13865 # 
ROIS 1399 
ROI_LQtKE J 1390 # 
ROI_Q+LE 1491 € 
ROI_QHtLC 1392 # 
ROI_Q-D 1393 # 
ROILQ-D-1 1394 # 
ROILQ-KCI 1395 #€ 
ROI_LQ-KEI.RLOG 1396 # 
ROI_LQ-LL 1397 # 
ROI_Q.AND. KOI 1398 # 
ROI_Q.ANDIINOT. KOI 1399 # 
REIT_Q.OR.0 1400 # 
ROI_Q.ORNOT.KROD 1401 #€ 
ROILQ.RIGHT.2 1402 # 
REVLRLOG+ RIGHT.1 1403 # 
SC&aSTATE..STATE-REICEXF) 1405 # 
SC.G6T.O? 1701 # 
GC .NE.O? 1702 # 
Sct 1703 # 
SC_OCA) 1404 # 
$C..0-KOI 1407 # 
SC. ALU 1408 # 
SC_LALUCEXF) 1409 # 
Sc_u 1410 # 
+ 
+ 
+ 
¥ 
¥ 
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# NEWSAM.MCR MICRO? 1L¢02) 18-JAN-82 16215206 Fade 59 
Fy Cross Reference Listing ~ Macro Names 
SC_0,OxXTCI.XOR.KEI 1416 # 
SC_O.AND. KE 1417 4 
$cC_0.OR.KCI 14198 # 
SC_O.SxXTlI 1419 # 
S$C..EALU 1420 # 
SCPE 1421 # 
SC_RCI 1422 # 
SCRE I.ALU 1423 # 
SCLLA 1424 
S8C.LA AND KOEI 1425 # 
SC_LCCEXF) 1426 # 
SC..NABS (SC~FE) 1427 # 
SC.PSLAIOR 1428 # 
Sc_a 1429 # 
SC_QCEXF) 1430 # 
SCO CEXF) CB) 1431 4 
SC.Q+KLI 1432 # 
SC.a-KOI 1433 4 
SC_Q.AND.KCI 1434 4 
SC_Q.0R6KCI 1435 # 
SC_a.SxTlI 1436 # 
SC_RCCI 1437 # 
SC.RCCICEXP) 1438 * 
SC.RCI 1439 # 
SCRE ICEXP) 1440 # 
SC..ROI-AND. KEI 1441 # 
SC_8Ct1 1442 # 
SC. SCHEXF (CQ) (AD 1443 4 
SC.SCHE 1444 # 
SC.SCHKEA 1445 # 
SC_SC+SHF. VAL 1446 # 
SC..SC~FE 1447 # 
SC.SCKOI 1448 4 
SC..SC-SHF.VAL 1449 # 
SC_SC + ANDNOT.FE 1450 # 
SC..SC + ANDINOT.KOI 1451 # 
SC.SC-OR+KO] 1452 # 
SC..SHF VAL 1453 # 
SC.STATE 1454 # 
SC_LSTATE.ANDNOT. KEI 1455 # 
SC..STATE OR KET 1456 # 
SOLNOT. Si 1457 # 
Su9S9 1458 # 
GET.CCCRYTE> 1612 # 
SET.COCINST) 1613 # 
SET.COCLONG) 1614 # 
SET.CCCRORD 1615 # 
T.CCCWORDD) 16146 # 
GET. FPO 1617 # 
SET.NEST ERR 16198 # 
SET.FSL.CCAMX) 1619 # 
GET. 1620 # 
GIGNS? 1704 # 
GFEC 1621 # 
SPECG 1622 # 
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NEWSAM. MCR 


. 
’ 
Ps 
¥ 


SRC FC? 

Ss? 

SS.08ST..0 

SS_ALUIS 

SS_sh 
$S_SS.xXOR.ALULS&S0D.ALULS 
START. IB 

STATEC7)? 

STATEO? 

GTATE1-07 

STATE1? 

STATE? 

STATES-O? 

STATES? 

STATE4? 

STATES? 

STATES? 

STATE?~4? 

STATE.OCA) 

STATE_AMX EXP 
STATE_DCEXF) 

STATE..FE 

STATE_FIRST 

STATE... INNERORJS 

STATE... INNERSRC 
STATE.KCI 

STATE.OUTER 
STATE_PREDEC 
STATE.QCEXF) 
STATE.S8C «VIA KMX 
STATE..SKPLONG 
STATE_STATE+1 
STATE..STATE+FE 

STATE _STATE+KE 
STATE..STATE-FE 
STATE_STATE--KCI 
STATE..STATE.AN.STOO 
STATE.STATE.AN.6TO4 
STATE.STATE AN. DESTDRL 
STATE.STATE .AN.NOTPREDEC 
STATE STATE AN. PREDECZERO 
STATE..STATE «AN. SKFLONG 
STATE.STATE.ANDNOT.FE 
STATE.STATE ANDINOT. KOI 







ATE_STATE OR, ANJINE 
STATE STATE .OR. DEST 
TATE STATE OR. DESTIEL 


STATE..STATE OR. FE 
STATE..STATE.OR.FICL. 
STATE.STATE.OR FLOAT 
STATE_STATE OR.KOI 





STATE..STATE .OR.PATT2 


STATE..STATE.ANDINOT « SHF . VAL. 


MICRO2 


1705 
1706 
1459 
1460 
1461 
1462 
1623 
1707 
1708 
1709 
1710 
17ii 
1712 
1713 
1714 
a7is 
17146 
1717 
1463 
1464 
14465 
14646 
1467 
1468 
1449 
1470 
1471 
1472 
1473 
1474 
1475 
1476 
1477 
1478 
1479 
1480 
1482 
1483 
1484 
1485 
1486 
1481 
1487 
1488 
1489 
1492 
1493 
1494 
1490 
1495 
1496 
1491 
1497 
1498 
1499 


1L¢02) 
Cross Reference Listing - Macro Names 


Se Sh de db tb th de Ge dh de de ie i th dh be is ee ie eh eae ee i ite is ie ieee et et 


1777 


1764 


18-JAN-82 


1838 


1815 


16315206 


Pade 
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60 
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NEWSAM. MCR 


STOF.IB 
SWAPIO 

TR. TEST? 
TEST.» TR RCHK 
TEST. TR. WCHK 
TRAP ACCE I 
VA31-307? 
VASL?P 

VAWALU 

VAT 
VALDFKE 
VA_D4+LC 
VA..D+Q 
VA_D.OXTCIF+Q 
VAD. ANDNOT. KEI 
VALKOI 

VALLA 
VA_LATD 
VALLAFKEI 
VA.LAFKE D441 
VALLAFPC 
VA_LLAtG 
VALA-D 
VA..LAWKEI 
VA_LLA-KEI-1 
VALLA~Q 
VA_LA AND. LC 
VA_LA + ANDNOT. KEI 
VA_LB+D, OXT 
VALPC 

VAWQ 

VA..Qt0 
VA_QtKEOI 
VA_Q4+LB 
VA..Q+L BFC 
VAWQtLC 
VA..QFtFC 
VALQ-KOI 
VA.W.Q-LE 
VA..QeANDNOT. KEI 
VALRCIY 
VA-ROI 
VA..VAt4 

WORD 

WRITE. LEST 
WRITE.G. DEST 
2? 

ZONED? 


MICRO2 


1424 
1500 
1719 
1626 
1627 
1628 
1721 
1722 
1502 
1503 
1504 
1505 
1506 
1507 
1508 
1509 
1510 
S11 
1512 
1513 
1514 
1515 
1516 
1517 
1518 
1519 
1520 
1521 
1522 
1923 
1524 
1525 
1524 
1527 
1528 
1529 
1530 
1531 
1532 
1533 
1534 
13535 
1536 
1630 
1631 
1632 
1724 
1725 


1L¢02) 
Cross Reference Listing ~ Macro Names 


Ce ee ee eee ee ee ee ee ee ee Oe 


1782 


1809 


18~JAN~-82 


16315206 


Fase 


Page B-29 


61 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION > 7 Page B-38 


* NEWSAM- MCR MICRO2 11¢62) 18-JAN-82 16225306, Page 62 
3 Cross Reference Listing - Expression Names 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION > 7 


§ NEWSAM.MCR 

j 

sLocation 6/8 

0000 ~ LBFF Unused 

We 1000 1784= 
1771 


Ue 1C08 


MICRO2 1L(02>) 18-JAN-82 162153046 
Location / Line Number Index 
19 2/A 3/8 4/C 5/0 6/E 
1790 1812= 1816= 1744 1767 17962 
1777 1822= 18272 1809 1838 
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Page 63 


7/7F 


1799s 
1833= 
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§ NEWSAM.MCR MICROZ2 1L¢(02) 18-JAN-82 16215306 Fade 64 
3 U-code Microword Summary 


BSERCH Words not 
1COO-1FFFO oin bounds 


VAXDEF it) c) 
BSERCH 15 o 
Used iS Q 
Remaining 1009 


Total microwords used in memory UF 15 
Total microwords remaining in memory Ui 1009 
Highest address weed in memory Ut 1COF (hex) 
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§ NEWSAM.MCR MICRO2 11(02) 18-JAN-82 16215206 Fade 65 
5 Error Summary 


Fass 1 warnings? 0 Fass 2 warnings 0 
Fass 1 errors? 9 Pass 2 errors? 0 
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B.3 THE OBJECT FILE (.ULD) 


sRTOL, 

SRADIX 14 
£10043=0000003C19COFAL014047C005 

51=0800003C0180F A0000001C08 

0001003CO0180F ROB00001CO9 
005C171401C0F 80040001000 
OO192ZE24 000 OF 90802001006 
01900381 980F 80440500062 
001000200180421000101C0C 
0000003C0180F 800000004FB 
0011010001 80F 88800101002 
OOOOLBSCOLBOF B0000001COA 
‘OOOOLESCOSBOF800140470C0A 
OOTF20141 1 COFABBO0001CON 
FOOLP2ZO001 LCOFAPOOO001COD 
001203C0180F ASC40500062 
“100010040371 401 COF 80040001000 
FIELD AC FLI7O% 

CONTROL =2 

NGF 
SYN 



















20 






FULT ACM#<S7 3552 
ANET = 1 

POLY .ONE=6 
PUR « UF 0 
FIELD ANS#<47247> 
TRA=1 
Vand 
FIELDID AL 
AQF 
ARES 
AtEt1=4 
ALEFPSL.C=OB 
AtE.RLOGES 





69 166> 





ad 

aR RLOG=4 
AND=0L 
ANDNOT #9 
ROE 

INST. DEF#3 
NOTA=0A 
Fe 0C 
ORNOT=7 
XOR=8 
“LELL AMX=<841 280% 
LAz=0 
RAMX=1 
RAMX.OXT#3 
RAMX «SX 
“FIELD BEN&¢ 762722 

ACCEL #46 

ALU#1B 

ALUI~O#15 





bes 
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Paes oe 
OG. RYTES#18 

Br O21 

As TYPE 8 
TEC EMAL = HOF 

erage 














BG MODE : 
PSL 
‘SL. MORES 10 












“OR ABest 
REMX #7 
FIELD OC 








Nz “ALU. ‘ue_¥C & 
NuAMX. Z.. TST VCC ES 
ROR™ Zz) 





URLTE. 
FIELD a 
ACCEL 
"SWAP #OB 











SAMPLE MICROPROGRAM FOR 


NOF=0 

Q=0C 

RIGHT=46 

RIGHT2= 

SHF=8 

SHF .FL=9 
FIELD DT=<79%78> 
RYTE#2 

INST. DEP#3 
LONG=0 

WORD=1 

FIELD EALUH<15313> 
A=0 

Atizs6 

Atk 4 

A-Be5 

ANDNOT=2 

Reg 

NALS .A~B=7 

OR=1 
FIELD ERMX=<193 18> 
AMX EXP 22 

FE=0 

KMX=1 

SHF . VAL. #3 
FIELD FEK=<24324> 
LOAD=1 

NOP=0 

FIELD FS=<423 42> 
Cited 

MCT=0 

FIELD TRC2<952 92> 
BHEST=7 

CLR. O=0C 

CLR. O-S20E 
CLR.O.124 

CLR. 1200 
CLR.1-S. COND=OF 
CLR.2-325 
FLUSH=2 

NOF =O 

START=3 

STOP! 1 
FIELD ID. AIUR=<633 58> 
ACC.0=14 
ACC,1=15 

ACC. 2214 

ACC .CS=17 
CES=0C 
CUCR.CS=0A 
COMP=1C 

0,.SV=2E 

DAY, TIME=1 
ESP=29 

FAULT=1B 
FPOA=20 

IBUF =0 

INTERVAL =0B 
ISF=2C 

KSP=28 

MAINT=10 

NXT. FER=9 
FORR=24 


SYSTEM 


REVISION > 7 
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FARITY#1E 
PCRR= 3A 


FSLAOF 





TRERO=12 
TRERI=13 
TRUF #10 

TIME ALIR= 1A 





[STR 
NOR &O 
ANNRESS Je12 30> 
TNT. Be 4F 6 
» 








1009 
1000 
He S106 
bRCH. 42 100C 
SRCH.S=1COA 
W.46=1000 
OD KMX=<63 259% 
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ei F=23 
+1 FQ0=24 
oan 
2010 
+2423A 
+28=08 
«323 
JOH 1E 
«3030252 
+3420A 
SFiS 
SEF 220 
And 
+40=00 
24000220 
«50200 
062355 

7 &Q229 
«7217 
«70227 
FEA SE 
FF 216 

+ 7FFO=0E 
+820 
+80=10 
+8000=11 
+8851 
F236 
ASST 
FiO? 
ehO=25 
-C=21 
-CO=354 
~De22 





+FFOO=13 
oFFEO=28 
«FFEB=1A 
oPFFO=18 

FPF L=20 

FFF S238 

«FFF 6237 
oFFFS=1C 

FFF O=2F 
oFFFC#IC 
oFFFF=30 

oO? 

SFL. CON#S 
SF2.CON=6 

ZERO= 
FIELD MCT=<473 42> 
ALLOW. IB.READ=3E 
EXTWRITE P26 
INVALIMATE=24 
LOCKREAD.P=3A 
LOCKREAD.V.NOCHK=1A 
LOCKREAD.V.WOHK=1C 
LOCKWRITE.F=2E 


SAMPLE MICROPROGRAM FOR SYSTEM 


LOCKWRITE .V.XCHK=0E 
MEM .NOP=2 
READ. INT. SUM#36 
READ. F232 
READ. VY. TRCHK=146 
READ. VU NEWPC=18 
READY NOCHK= 12 
D.V.RCHK=10 

EAL Ys WCHK=14 
SET HOLDE20 
tL HOLL+UNJAM=22 
T+ ROHK=0 










Witt TE. Vs NOCHK=0A 
WRITE .V.WCHK=0C 
29326> 


CHR FLT. OF R=2 
CH. ODT, ADTIR= 3 
CLR FREES 

Cli. NEST. ERR=0A 





TAH. CM AMIR OF 
Tht 4 


1 y 









Th FL. OG 7 
YoNO. TRAP =O0 
RY. TRAP=0E 






FIELD QK 
ACCEL = 





ant 

FIELD REMX#<77277> 
tes 
(0 

FIELD SCK=<23223> 


REVISION > 7 
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SAMPLE MICROPROGRAM FOR SYSTEM 


LOAL=1 

NOF'=0 
FIELD SGN=<503 48> 
AL, SUB=4 

CLR. SIH4SS=7 
LOAT,. SS# 1 

NOF =() 

NOT. Stteg 

$01.F ROM, SS=4 
SS.FROM.SIe2 
88,X0R. ALU=5 
FIELD SHF=<872852 
AL.U=0 
ALU. OT=3 

ai 






4 T 
FEL §I= 
ASHL =2 
ASHR= 1 
hives 
UT Ye 





man 7 216s 
UF2 

ALU. EXP 23 

EALUsO 
PEt 
FYELD SFOs 
LOAN. LO.S 
NOF=0 
WRITE. RC. SC#7 
FIELD SFO.AC#241238> 
LOAT.LA&2 

LOALLAB=L 

WRITE .RABR=3 
FELL SFO.ACN#<37 3 35> 







, 1 
0) SPOsACNLL=<37 2 35> 
UST. 05T=1 
NST. SRC= 
$C=5 
SRC.OR. 14 
SRC. SRO=0 
FIELD SFO.R=<41339> 
LOAD. LAR=4 
LOAD. LAL WRITE .RO=6 
LOAD. LC=2 
LOAD. LO.WRITE -RABL=7 
WRITE .RAB&S 
WRITE. RO#3 
FIELD SFO. RAB=<383 35> 
AP=OC 
FF=0L 





REVISION > 7 
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RO#0 
Rast 
R1IS=0F 





E; 

FIELD SFO.RC#<383 35> 
LC,.SV=8 
MBIT. VA=0F 
FC .SV=0C 
FTE +MASK=0F 
PTE. FA=O8 
FTE.VA=OA 
SC .SV=00 
TO=O 
y 





WA. REF=0E 

VA. SVR 

FIELD SUB=265264> 
CALL#=4 





SFECR3 

FIELD VAKs<25125> 
L.OALI# 1 

NOE=O 
END 


APPENDIX C 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 


This appendix contains a sample VAX 11/78@ microprogram, which performs 
an unsigned binary search on a vector of longwords in main memory. The 
parameters of the routine, the value to be searched for and the 
beginning and end of the vector, are passed in registers. 


A command file that assembles, loads, and executes this sample 
microprogram is provided in the VAX 11/78@ wcs kit. To invoke this 
file in the VMS environment, type: 


@([SYSEXE] WCSTOLTST 


This command file assembles the input listing (Section C.1) and 
produces the listing file (Section C.2) and the object file (Section 
C.3) which are written to [VAXWCSTOL] SAMPLE.MCR ana 
([VAXWCSTOL]SAMPLE.ULD. It then loads the object file into the extended 
WCS and runs the test program BSTEST (Appendix D). BSTEST executes an 
XFC instruction, which causes the sample microprogram loaded in the WCS 
to be executed. If the microprogram executes properly, BSTEST prints 
the following message on the terminal: 


"Successful Test Completion" 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 


C.1 THE INPUT FILE (.MIC) 


«TOC "Binary search routine" 

+REGION /1400%17FF sUser wes space. 

+ BOUNDS/BSERCH? 14009 17FF sThis defines the rerort boundries 
§for the U-code microword summary rade 
jand names the rerort houndary ESERCH, 


Samele microcode to rerform an unsidned binary search through 
83 vector of alisined londwords in main memory. 


INPUTS 
RO ~ Search comrarand. Routine succeeds by findind a 
memots cell containing same data as RO. 
Rio ~ Lower address bound. Alidned longword address of 
lowest address of vector to be searched, 
R2 ~ Urrer address bound. Alidned lonsword address of 
highest address of vector to be searched. 
It is implied that Ril issu R2,: and that the memory between the 
addresses in Ri and R2 contains a sorted vectory in ascending 
unsigned order. 


Outeuts if search finds a match. 
LCaZ> - Clear 


Outeuts if search does not find a match. 
CCLZ> - Set 
RO - Search comparand, 
Ri ~ Used by search for temporary address values. 
R2 ~ Used by search for temrorary address values. 


E> EP > EY Ed wes ed war a> Ce CD er E> “cr eo “E> OP E> “ED E> E> OH eR ED Cr ee 


KO - Search comrarand, 
Ri ~ Match address. Address of lonaword containins same data as RO, 
R2 ~ Used by search for temrorary address values. 
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SROHE fone ee ne ; 
Q_RER2],3GET UPPER BOUND ADDR TO Q 
STATE_KEZEROIS INITIALIZE STATE REGISTER 


y 
ALU. Dy sPREFARE TO WRITE COMPARAND TO RC 
LAB..RI&RCCTII_ALUSWRITE COMPARAND? GET LOWER ROUND 


SRCH+ i$ §------------------~---- ; 
Q_(LAtQ) RIGHT? #COMPUTE MIDPOINT ADDRESS 
INTRPT. STROBE, #TEST FOR INTERRUPT REQUESTS 
STATEO?#IS IT TIME TO STOF? 


=0 

SRCHe 22 FOR rae re nem earner SSTATEO=0, KEEP LOOKING FOR MATCH. 
Q..Q+ANDNOT-KO +3] 9 ¢FORCE LONGWORD ALIGNMENT 

VALALU,#GET READY TO READY MIDFOINT OF VECTOR 

LC..RCCTII*s¢LATCH COMPARAND INTO LC 

INT?» J/SRCH. SFIS THERE AN INTERRUFT REQUEST? 


arse sees See Seems aes iSTATEO=1. SEARCH FAILED. NO MATCH. 
ALU.W.KCZEROITs 3 

CCK/NZ.ALU.VC.OrLONGr #RETURN Z=1 TO FLAG FAILURE. 
CLR.IB.OPC»PC_PC+1i*$MOVE ON TO THE NEXT INSTRUCTION 

J/TRIG 


=110 
SRCOH 638 8110 - mm en ie §NO INTERRUPT REQUESTS 


DCLONGI..CACHE» ¢READY MIDPOINT ENTRY OF VECTOR 
ALU.ROR2].XOR.Q7* COMPARE MIDPOINT EQL UPFER BOUND 
CLK. UBCC? J/SRCH. 43 


BoD Rr See art ee Ss es sINTERRUFT REQUEST £S UF 
J/INT.BSTAKE IT. RESUME FROM REG‘S AG IS. 
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§ WE HAVE ALSO SET THE MICROBRACH Z BIT ACCORDING TO A COMPARE OF 
§ THE MEMORY ADDRESS WITH THE CURRENT UFPER BOUND. IF THEY ARE 

¢ EQUALr THIS IS THE LAST POSSIBLE COMPARISON. A MATCH FAILURE 

§ HERE IMPLIES THAT THERE IS NO MATCH TO BE FOUND. 


SRCH, 43 §-------------------~--- ; 
ALU_D-LCr}COMPARE MEMORY TO COMPARAND 
LONGrCLK.UBCCs#RECORD COMPARE RESULT 
LA.RACR1I+#LATCH LOWER BOUND INTO LA (LE HAS 7??? 
Z?#IS MIDPOINT EGL UPFER BOUNTI? 


ST #ALU Z=0. NOT END OF SEARCH 
ALU?» J/SRCH.S#TEST RESULT OF COMFARE 


§ |---~ +--+ === ------- =~ $ALU Z=1, END OF SEARCH 
STATE_KC.11*¢SET STATEO TO MARK END OF SEARCH. 
ALU?#CHECK FOR LAST CHANCE MATCH 


=1010 

SRCH6S 8 § 1010 - nme mn nnn sALU Z=Or C=1. RO GTRU MEM 
Q_Q+KE.4],$LOWER LIMIT MUST BE GREATER THAN THIS 
RCRIIJ_ALU»s+REMEMBER IN Ri. 

J/SRCH. 63 


MLOLLH sesso ssn reeks SALU Z=O» C=O. RO LSSU MEM 
Q_Q-KO.4]55UPFER LIMIT MUST BE LESS THAN THIS 
RER23_ALU,* REMEMBER IN R2 

J/SRCH..1%GO TRY AGAIN 


=1111#1111--------------~----- sALU Z=iy C=1l. RO EQL MEM 
RCR1II_Q»sFOUND IT! 

CCK/NZ_ALU.VC_OrLONGs 3SET Z=0 TO INDICATE MATCH 

CLR. IB,OPCsPC_FC+1**G0 TO NEXT INSTRUCTION 

J/IRD 


GROW. 68 femme eee nnn ne : 
Q(Q4LB) ~RIGHT» }COMFUTE NEW MIDPOINT» LOOF 

INTRPT «STROBE » 3 

STATEO? + J/SRCH,2¢CHECK FOR END» LOOF 


5 DEFINE LABLES TO INTERFACE WITH FCS 
006273 IRD? 

OA4FBTINT. BE 

$ 

$ 
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SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 


C.2 THE LISTING FILE (.MCR) 


§ OLNSAM. MCR 


~- 


36 
97 
150 
205 
255 
330 
40S 
452 
487 
529 
548 
617 
624 
1538 
1634 
1729 


Sep MED we Ce EP E> “E> Ce CD OD <C> ED ED “E> “EP OP er 


Machine 
Machine 
Machine 
Machine 
Machine 
Machine 
Machine 
Machine 
Machine 
Machine 
Machine 
Machine 
Machine 


definition 
definition 
definition 
definition 
definition 
definition 
definition 
definition 
definition 
definition 
definition 


definition: 


definition 


Macro definition 
Macro definition 
Macro definition 


Binary search routine 


MICKO2 iL¢02) 18-JAN-B82  16$19%40 
Table of Contents 


OO 00 24 08 OF 20 Oe 00 o6 OF SO OF He 40 Oe ce 


Control word chart 

ACFy ACMy ADS» ALUs AMX 

BEN» BMX 

CCKe CIty DikKy OT 

EALUy EBMX» FEKe FS» ITEKy IBC 
ID.AGDDR: J 

KMX 

MCT» MSC 

FCK: QK»s RAMX» REMX 

SCK» SGNy SHF» SI» SMX 

SFOr SPO.ACy SFO.ACNy SFO.ACN11» SFO.R 
SFO.RABy SFO.RC» SUBy VAK 
Validity checks 

Redister transfer macros 
Non-transfer macros 

Branch enable macros 
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Fage 
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SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 


# OLDSAM.MCR MICRO2Z 1L(02) 18-JAN-82 16219340 
¢ VAXDEF .MIC 


51 «MNOLIST 
$1728 oLIST 
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Fase 


Inhibit listing for VAXBEF. MIC 


= 
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¢ OLDISAM.MCR 
§ BSERCH.MIC 


MICRO2 11(02) 


Binary search routine 


$1729 
#1730 
1731 
$1732 
91733 
$1734 
$1735 
$1736 
$1737 
91738 
91739 
$1740 
91741 
$1742 
$1743 
91744 
$1745 
$1746 
$1747 
$1748 
$1749 
$1750 
$1751 
$1752 
#1753 
$1754 
#1755 
#1756 
#1757 
$1758 
91759 
$1760 


18-JAN-82 16119240 Pade 39 


Se ee 


«TOC "Binary search routine" 

eREGION /1400717FF #User wes space. 

+ BOUNDS/BSERCH3 1400917FF $This defines the rerort houndries 
sfor the U-code microword summary rage 
tand names the rerort boundary BSERCH. 


Sample microcode to rerform an unsigned binary search through 
@ vector of alidned londwords in main memory. 


INPUTS 
RO ~ Search comrparand. Routine succeeds by finding a 
memory cell containing same data as RO. 
R1 ~ Lower address bound. Alisned lonsword address of 
lowest address of vector to be searched. 
R2 - Urrer address hound. Aligned lonsword address of 
highest address of vector to he searched. 
It is implied that Ri Issu R2, and that the memory between the 
addresses in Ri and R2 contains a sorted vectors in ascending 
unsisned order. 


Outeuts if search finds a match. 
Ce“z> - Clear 


RO ~ Search comrarand. 
Ri - Mateh address. Address of lonsword containing same data as RO. 
R2 ~ Used by search for temporary address values. 


Outruts if search does not find 3a match. 


CC#zZ> - Get 

RO ~ Search comparand. 

Ri ~ Used bw search for temporary address values. 
R2 - Used byw search for temrorary address values. 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 


$ OLDSAM.MCR 
BSERCH.MIC 


> 


U 


1404, 


1405» 


1408» 


1409» 


1400, 


1401, 


1406, 


1407» 


MICRO2 


00007003C 2 19COrFA109140477405 


0800 r003C 0180 rFA00 20000 71408 


0001%003C 10180 rF R081 000091409 


005C 51714701C0rF 8001 400071400 


0019 + 2E24 »ORCO 1F 9081020091406 


C018 1003871980 »F 804» 405070062 


001€ 10020901807 4210700107140C 


00007 003C 901801F 800200007 04F8 


1L¢02) 
Binary search routine 


$1761 
91762 
#1763 
917464 
$1765 
$1766 
91767 
#1768 
91769 
#1770 
61771 
$1772 
$1773 
$1774 
$1775 
$1776 
91777 
31778 
#1779 
$1780 
$1781 
#1782 
$1783 
$1784 
#17985 
$1786 
$1787 
#1788 
#1789 
$1790 
#1791 
#1792 
91793 
91794 
$1795 
91796 
51797 
$1798 
$1799 


18-JAN-82 


SRCH? 


SRCH.13 


=0 
SRCH,23 


=110 
SRCH. 3? 


16319340 


Q_RCR2ZI> 
STATE_KECZEROI 


ALU_D»+ 


Q_(LA+@) «RIGHT» 
INTRFT.STROBEs 
STATEO? 


90m anna nnn na ane nnn ne 


Q_Q.ANDNOT.KO.3]» 
VA_ALUy 
LC_RCCT1I» 
INT? + J/SRCH. 3 


ALU_KEZEROJ» 
CCK/NZ_ALU. VC_OrLONG? 
CLR.IB.OPCyPC_PC+1> 
J/IRD 


INCLONGI_CACHE » 
ALU_ROR21.XOR.Q» 
CLK-UBCCs J/SRCH.4 


J/INT.B 
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Fade 40 


§GET UPPER BOUND ADDR TO Q@ 
#INITIALIZE STATE REGISTER 


5 
#GET COMPARAND TO HOLD IN RC 


, 
SPREPARE TO WRITE COMFARAND TO RC 
SWRITE COMPARANDs GET LOWER BOUND 


' 

SCOMPUTE MIDPOINT ADDRESS 
#TEST FOR INTERRUFT REQUESTS 
sIS IT TIME TO STOP? 


SSTATEO=0. KEEP LOOKING FOR MATCH. 
sFORCE LONGWORD ALIGNMENT 

sGET READY TO READY MIDPOINT OF VECTOR 
SLATCH COMFARAND INTO LC 

$IS THERE AN INTERRUPT REQUEST? 
SSTATEO=1. SEARCH FAILED. NO MATCH. 
3 

SRETURN Z=1 TO FLAG FAILURE. 

#MOVE ON TO THE NEXT INSTRUCTION 

3 


§NO INTERRUPT REQUESTS 

sREADY MIDPOINT ENTRY OF VECTOR 
SCOMPARE MIDPOINT EQL UFFER BOUND 
; 


SINTERRUPT REQUEST IS UF 
#TAKE IT. RESUME FROM REG’S AS IS. 
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§ OLDSAM.MCR MICROZ2 1L(02) 18-JAN-82 163197340 Page 41 
§ BSERCH.MIC Binary search routine 


#1800 $ WE HAVE ALSO SET THE MICROBRACH Z BIT ACCORDING TO A COMPARE OF 
#1801 § THE MEMORY ADDRESS WITH THE CURRENT UPFFER BOUND. IF THEY ARE 
#1802 3 EQUAL? THIS IS THE LAST FOSSIBLE COMPARISON. A MATCH FAILURE 
61803 ¢ HERE IMPLIES THAT THERE IS NO MATCH TO BE FOUND. 


$1804 
$1905 9 SRCH.43 §----~------------------ ’ 
$1806 ALU_D-LCr #COMPARE MEMORY TO COMFARAND 
91807 LONG?CLK.UBCC,r HRECORD COMPARE RESULT 
$1908 LA-RALR13, #LATCH LOWER BOUND INTO LA (LB HAS 77? 
U 140Cy 00417010070180rF 8887001071402 = 91809 Z? $13 MINPOINT EQL UPPER BOUNE? 
#1810 
#1911 -=0 BO nn nro nen een nn nen sALU Z=0. NOT END OF SEARCH 
U 1402r 0000/1B3C701801F800700007140A = 41812 ALU? + J/SRCH.S #TEST RESULT OF COMPARE 
#1913 
91814 #1-~---~-----------~----- #ALU Z=1, END OF SEARCH 
#1815 STATE_KE 1] #SET STATEO TO MARK END OF SEARCH. 
U 1403, 000071R3C,05801FB00114047740A = 4.1816 ALU? *CHECK FOR LAST CHANCE MATCH 
#1917 
#1818 =1010 
$1919. SRCH.5$ $1010------~-~ eee #ALU Z=0, C=1, RO GTRU MEM 
#1820 Q_GtKE 41» #LOWER LIMIT MUST RE GREATER THAN THIS 
$1921 RERLI..ALUs SREMEMBER IN Rie 
U 140A» 001972014711C0»FABB1000011400 = 61822 J/SRCH. 6 ; 
$1823 
$1924 $1011-------~----------- #ALU Z=0y C=O, RO LSSU MEM 
#1925 Q..Q-KL.4}+ SUPPER LIMIT MUST BE LESS THAN THIS 
; #1826 RER23_ ALU, #REMEMBER IN R2 
U 140By 001972000+11COrFA90%000001409 = 6.18927 J/SRCH. 1 #G0 TRY AGAIN 
#1928 
$1829) #AL2L 0 PLA Ld ---nn een -o eee VALU Z=1y C=1, RO EQL MEM 
41830 RERII_Q» #FOUND IT! 
#1831 CCK/NZ.ALU.VC..0sLONG,  $SET Z=0 TO INDICATE MATCH 
$1932 CLR. IB.OFC»PC_PC+1» #60 TO NEXT INSTRUCTION 
U 140F + C001»203020180rFABC, 405070062 41833 J/ERD 
#1934 
#1835 SRCH.6$ $----------------------- ' 
$1836 Q..(Q+LB) RIGHT» #COMPUTE NEW MIDPOINT? LOOF 
#1837 INTRFT. STROBE» ; 
U 1400» 0041+3714701001F 8001400071400 = #1838 STATEO? + J/SRCH.2 #CHECK FOR END, LOOF 
$1039 


$1840 § DEFINE LABLES TO INTERFACE WITH FCS 
#1841 0062t IRD: 
$1842 O4FB3 INT. BS 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 


§ OLDSAM.MCR 
; 


ol 


INT.B 
IkD 
SRCH 
SRCH.1 
SRCH.2 
SRCH.3 
SRCH.4 
SRCH.S 
SRCH.6 


MICRO2 


326 # 
1799 
1790 
1762 
1774 
1780 
1784 
1796 
1812 
1822 


1L.(02) 


+ 


ee 


1842 4 
1833 


1827 
1838 
1793 # 
1805 # 
1819 # 
1835 # 


18-JAN-82 
Cross Reference Listing - Field Names and Nefined Values 


1841 


+ 


16219246 
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SAMPLE MICROQPROGRAM FOR SYSTEM REVISION < 7 Page C-ll 


§ OLUSAM.MCR MICRO2 1L¢02) 18-JAN-82 16319240 Fage 43 
, Cross Reference Listind ~ Macro Names 
AC LOW? . 1636 # 
ACC.SYNC? 1637 # 
ACCEL? 1638 # 
ALIGNED? 1639 # 
ALU.NP 1640 # 
ALU1-O7 1641 # 
ALU? 1642 # 1812 1816 
ALUL-1 426 # 
ALULOCAD 627 # 
ALULO+E 628 # 
ALU_LOFD+1 629 * 
ALULOFKE 630 *# 
ALULOFKE T+1 631 # 
ALU_OFLE +4 632 *# 
ALULOFLC 633 # 
ALULOFLE+1 634 & 
ALU OFMASK+AL 635 # 
ALULO+a 636 # 
ALU_OFG+4 637 *# 
ALULO-Tt 638 # 
ALU_O-D-1 639 * 
ALU_O-KEI 640 # 
ALULO-KE I-41 641 4 
ALU_O-LE 642 * 
ALU_O-LC 643 * 
ALU_LO-LC-1 644 # 
ALU_O-Q 645 # 
ALULO~Q~1 646 # 
ALU_OC IL 647 * 
ALULOCILC 648 # 
ALULI 649 # 1770 
ALU. CR) 650 # 
ALULD-KE 651 # 
ALUWDAKE D441 652 * 
ALU_LDOFKCI.RLOG 653 # 
ALU_LDFLB 654 & 
ALULDLC 655 # 
ALULD4ALC+H1 656 # 
ALU_DALCHESL «Cc 657 # 
ALU_D+Q 650 # 
ALULUFA44 659 *# 
ALU_LIVFQFFSL «C 6460 #€ 
ALU_D-+RLOG 661 # 
ALULD-KEI 6462 * 
ALU_D-KOI~1 663 * 
ALU_II-LE 664 *€ 
ALULI-LE.RLOG 665 + 
ALU_It-L.C 666 * 1806 
ALULDALC-t 667 * 
ALU_0-Q 460 *# 
ALULI-Q-1 649 # 
ALU_D.OXTL] 670 * 
ALULL.OXTOIFKE 471 # 
ALU_T, OXTCIFLC 672 * 
ALUM. OXTEIFAQ 673 * 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 


OLUSAM,.MCR 


a 
3 
4 
, 


ALU_I.OXTOCI-KEI 
ALU_D,OXTCI-Q 
ALU_D.OXTCI.AND KO] 
ALU.D,OXTCI.ANDINOT. KOI 
ALU_D.OXTCI,OR.Q 
ALULD. AND. KCI 
ALULD. ANT. MASK 
ALU..0.ANDNOT.KOI 
ALU_D. ANDINOT «MASK 
ALU.D.ANTIINOT.Q 
ALU_D.OR.KEI 
ALU_T, ORC 
ALU_T.OR.G@ 
ALU_0,.OR. RCC] 
ALU_DT.ORNOT. MASK 
ALULD.SXTOA 
ALULD.SXTCI+KEI 
ALU_D,.SXTCI+Q 
ALU_D.SXTCI-AND.KOI 
ALU_D,SXTCI-ANDNOT.KEI 
ALUN. XOR. KOI 
ALU_T. XORLC 
ALU.TI.XOR.Q 
ALU.0.XOR.RCLI 
ALU_LD.XOR. ROI 
ALU_DICIKCI 

ALU..DC ILE 

ALU..OE ILC 
ALU_DLIA 

ALU-KCI 

ALULALA 

ALU_LAFKEI 
ALULAtKE +1 

ALU LAFKE I. RLOG 
ALULA+tLB 
ALUAWLAFEC 
ALU_LAtLCH1 

ALU. LAFLC+PSL.C 
ALULLAtQ 

ALU_LA-I 
ALU.LA-D-1 
ALU_LA~KEI 
ALU_LA-KEJ-1 
ALU.LA-KCDI.RLOG 
ALU_LA-LC 
ALU.LA-Q 
ALU_LA~-Q-1 
ALU.LA- AND. KOI 
ALU_LAAND.LC 
ALU_LA.ANDNOT.- KEI 
ALU_LA.+ANIINOT .MASK 
ALU.LAOR.KEI 
ALU..LA»XOR.LC 
ALU.LACIN 
ALU_LACILB 


MICRO2 


1L.(02) 


18-JAN-82 


16219340 


Cross Reference Listing - Macro Names 


674 
675 
676 
677 
678 
679 
680 
681 
682 
683 
684 
685 
686 
687 
688 
689 
690 
691 
693 
692 
694 
695 
696 
697 
698 
499 
700 
701 
702 
703 
704 
705 
706 
707 
708 
709 
710 
Fit 
712 
713 
714 
71S 
716 
717 
718 
719 
720 
721 
722 
723 
724 
725 
726 
727 
728 


Seo de de de oth ote td a eae ee 


1787 


Fade 


Page C-12 


44 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 


OLDSAM.MCR 


* 
, 
a 
? 


ALU_LALIA 

ALULWLE 

ALULLC 

ALU.NOT. Et 

ALU.NOT RET 
ALU.NOT. RCL 
ALU.FACK. FF 
ALULPC 

ALU..R 

ALU_Q(B) 
ALULQEKE I 

ALU. QtKE D421 

ALU. Q+LE 

ALU QtLB EL 
ALULQELC 

ALU QEL C+) 

ALU. QELCHPSL «C 
ALU QEMASK 
ALULQ-T 

ALU_Q~Th-1 

ALU. AKO I 
ALULQ-LB 

ALU ALC 
ALULQ<MAGK = 1 
ALUQ+OXTK 
ALU.Q.OXTCItD 
ALUAWQOXTK Ait 
ALULG.OXTE IKE 
ALUQQ + OXTE TL 
ALUQ.OXTEI“KEI 
ALU.WQ.OXTLI-ANTINOT KET 
ALU Q,OXTEI.OK 6M 
ALULQ.OXTLI OR KEI 
ALULQ. ANE. E 

ALU.@ AND. KEI 
ALU.Q-ANDNOT. KEI 
ALU.Q.ANDINOT. MASK 
ALU.Q.ANDNOT. REI 
ALU.Q.OR-KOI 
ALULA.OR LC 
ALULQ.ORNOT. KEI 
ALULQ.SXTLI 
ALULQ SXTE IKE T 
ALU..Q.SXTEI+LE 
OLUAA + SXTCUFL BEL 
ALUQ+SXTCItFC 
ALU. SXTCU,ANDINOT. ROI 
ALU. XOR.D 
ALULA+XOR KEI 
ALU. XOR LC 
ALUAAs XOR + ROCA 
ALW.QkIn 

ALU. COST) 
ALUAWR CSC) ANDINOT. KOT 
ALULR CSP LAKE. RLOG 


MICRO2 


1L.(02) 


1B-JAN-82 14219240 


Cross Reference Listing ~- Macra Names 


729 
730 
731 
732 
733 
734 
73S 
736 
737 
738 
739 
740 
74al 
742 
743 
744 
74S 
7AG 
747 
748 
TAY 
750 
FSi 
foe 
753 
754 
755 
756 
7a? 
758 
739 
761 
740 
762 
763 
764 
765 
766 
76? 
768 
749 
770 
TAA 
772 
773 
774 
775 
776 
777 
778 
779 
780 
781i 
782 
7B 


ee ee ee ee ee ee ee ee ee ee ee ee ee ee eee ee ee ee 


Fase 


4 
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SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 


OLUSAM.MCR 


5 
rf 
3 


ALU_RC(SC) 
ALU_RCEI 
ALU_RLOG 
ALULREI 
ALUREI-KOI 
ALU_ROI.ANDKEI 
ALU_REI.AND.LC 
ALU_RCI-ANDNOT KEI 
ALU..REJ.ANDINOT. MASK 
ALU.REILOR. KOI 
ALU_REI-ORNOT.KOI 
ALU_ROI.XOR.KOI 
ALU_REI+XOR.Q 
8. FORK 

HCIISGN? 

BYTE 

(. FORK 

G34? 
CACHE. INVALIDATE 
CACHE .P_00I 
CACHECI_D 
CACHE..DCQUAD) 
CACHE0. INST. DEF 
CACHEUC I 

CACHE DCI.LK 
CACHE..DC1.NOCHK 
CALL 

CALLCI 

CHK «FLT. OPR 
CHK, ODD, ADDR 
CLK. UBCC 

CLR. FFD 

CLR. IB, COND 
CLR. IB, OFC 

CLR. IB, SPEC 
CLR. IBO~t 

CLR. IBO-3 

CLR. IB2-3 

CLR. IB2-S 
CLR.NEST ERR 
CLR. SD&Ss 
CONSOLE. MOLE? 
L2Q_0+0 
U&RCLI_FC 
LVA_ALU 
L8VALDALC 
LEeva_p+a 
OEVA_LD-KEI 
D&VA_LA 

U&VA_LB 

neva_a 
H2VA_Q+LB.FC 
nA)? 

n. BO? 

D681? 


MICRO2 1L(02) 
Cross Reference |.istind - Macro Names 


7B4 
785 
786 
787 
788 
789 
790 
7A 
792 
793 
794 
79S 
796 
1540 # 
1644 # 
1541 # 
1543 # 
1646 # 
1544 # 
798 
799 
800 
801 
802 
803 
804 
1545 
1546 
1547 
1548 
1549 
1551 
1552 
1553 
1554 
L555 
1556 
1557 
1558 
1559 
1560 
1647 
806 
807 
808 
B09 
810 
811 
812 
813 
814 
B15 
1649 * 
1650 # 
1651 # 


ie de de ee de te db doh ie 


ae de de Wh ne de de 
ae We de dp db de dk ode de de ee 


Se ie ae te db oe ie a th 


L793 


1796 


1789 


18~-JAN-82 


1907 


1832 


16219240 


Fase 
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# OLDSAM.MCR MICRO2 1L¢02) 18-JAN-82 16219340 Fage 47 
5 Cross Reference Listing ~ Macro Names 
BQ? 14652 # 
BYTES? 14653 # 
L.NE.O? 1654 # 
0? 1685 # 
12-07 1656 # 
N2? 1657 # 
3-0? 1658 # 
a1? 14659 # 
ng? 14660 # 
DATA. TYPE? 14661 # 
DEL? : 1462 # 
NeT CACHE 817 # 1794 
Nie I_ CACHE. IBCHK 918 # 
NEI. CACHE LK 819 * 
OIL CACHE .NOCHK 820 # 
Nl I..CACHE.F 821 # 
KIC J. CACHE .WCHK 822 # 
Tho 824 # 
NOFKE 41 825 + 
OFLO+7- B26 # 
TO-Tt G27 *# 
MO-KEI 828 # 
n0-Q 829 # 
Oe Qe1 B30 # 
DACCEL&SYNG 831 # 
ALU 832 # 
TLALUCFRAC) 833 # 
THALU LEFT 834 # 
ALU. LEFT 2 835 4# 
KALU LEFF TS B36 # 
YALU. RIGHT 837 # 
HALU-RIGHT2 838 # 
0). BLANK B39 # 
TL CACHE. INST. DEF 840 # 
H.CACHE LKCT G41 + 
HOCACHE «WCHKE I 842 # 
nt CACHEL 843 # 
KLDCFRAC) 944 # 
InTEK EC] B45 # 
HONK CI +1 846 # 
10+ LE 847 # 
TOL 8498 # 
YLDFLC+HP Sh oC B49 +# 
non4+Q 850 + 
WoU+Q+1 esi # 
T0-KET B52 4 
| ee bl B53 + 
o-Q 854 # 
TLD Gel 855 # 
Wo. OXTL 856 # 
MO. OXTLItKE B57 # 
Tee OXTL A+ 858 # 
VOT OXTE AGH 859 # 
YWw0,.OXTLI-ANDNOT. KE 860 # 
MO. OXTET.OR.A 841 4# 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 


OLDSAM. MCR 


rs 
, 
4 
¥ 


D-0.OXTCI.XOR.Q 


Do0.OXTCI.XOR.RCCI 


_D.AND. KOI 


TD. AND. KCI.LEFT2 
Tit. AND. KOI. RIGHT 


Do0.AND.LC 
nD, AND. MASK 
D_D.AND.Q 

VOD. AND. RCC] 
U0, ANDNOT. KEI 
DD. ANDINOT.LC 
ND. ANDNOT .F SWZ 
t1_D.ANDNOT.Q 
DD. ANENOT.RCCI 
NO. LEFT 

TD. LEFT2 
DD.OR.ASCIT 
N_D.OR.KEI 
n0,.0R.F5WC 
D_D.OR.FSWY 
T0.OR.Q 
np.OR.RCCI 
U_0.OR.REI 
Trt. ORNOT. MASK 
n_O.RIGHT 

TD. RIGHT (E) 
0. RIGHT2 
Tit. SWAP 
QD.SXTCI 
D.SXTCI.RIGHT 
o0.XOR.KOI 
TD. XOR.LC 
LO. XOR.a 

TW DAL .NORM 
DAL .SC 
NOCIKCI 

DUC IMASK 

Vic Ia 
TOINT.SUM 
QKCI 
TKOJ.RIGHT 
N_KEI.-RIGHT2 
NLA 
N_LACFRAC) 
TeLAtI4+FSL .C 
M_LaA-D 
TLA-KCI 

NLA AND. KOI 
DLAs RIGHT 
TrLB 

NLB.PC 

NLC 

NLC CFRAC) 
NNOT.D 
H_NOT.KEI 


WICRO2 


1L (02) 


18-JAN-82 


16319240 


Cross Reference Listing - Macro Names 


842 
843 
864 
8465 
8464 


847 


848 
849 
870 
871 
872 
873 
874 
875 
876 
877 
878 
879 
880 
861 
882 
883 
884 
885 
884 
887 
888 
889 
890 
B91 
892 
893 
894 
B95 
B94 
B97 
898 
899 
900 
901 
902 
903 
904 
90S 
906 
907 
908 
909 
910 
911 
912 
913 
914 
915 
916 


We te de de te te dee ede de i dd es ae a 


Fage 
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SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 Page C-17 


3 OLDSAM.NCR MICRO2 1L(02) 18-JAN-B2 16319340 Fase 49 
3 Cross Reference Listing ~ Macro Names 
NOT. MASK 917 # 
TNOT.Q 918 # 
NOT. ROI 919 * 
PACK FF 920 # 
TL PACK. FP .LEFT 921 # 
TPC 922 4 
TFC LEFT 923 4% 
mea 924 4% 
TMQCFRAC > 925 
YWQ+k 926 ¥ 
O.Q+tKCI 927 4# 
MOQ+LRB 928 * 
TH Q4FC 929 * 
1W.Q--0 930 * 
T..Q-Le- 1 931 * 
NUQ-KoI 932 * 
OQ-KE I-41 933 * 
QLA-F COSY 934 *# 
WQ.OXTL] 935 * 
NAQ.AND.KOI 936 *# 
TQ. ANDLC 937 *# 
TN. ANT. MASK 938 * 
D.WQ.AND RCE 939 * 
.W0.ANINOT. DO 940 *# 
.WQ.ANDNOT KOI 941 * 
1_@. ANIINOT. MASK 942 4% 
LQ. ANDINOT.FSWE GAS * 
TQ. ANDNOT .FSWN 944 # 
TQ. ANTINOT SWZ 945 # 
NQ.LEFT 946 * 
TW..8.0R KEI 947 * 
T..Q.0R.F SWC 940 * 
YWQ.OR.RCCI GAD 
YQ, ORNOT. MASK 950 # 
0. RIGHT O51 € 
NOQ.RIGHT2 952 # 
TLQ.SXTLI O53 # 
..Q.XOR.RCCI 954 # 
TQC ID O55 * 
QE IKCI O36 # 
GAC MASK 957 * 
RCP RN+ 1D 9358 * 
HR CSC) 959 € 
MOR CSE T+) 960 
ORE CSC) O61 # 
ORCC 962 # 
YO RLOG 963 
QLRLOG + RIGHT 964 # 
TROI 965 # 1767 
VRE ICFRAC) 956 * 
QURODI ANDREI 947 
MRE I.OR KET 948 * 
YWRCIT.ORNOT.RE 94° +# 






FORK 1562 4 
ALUN? 1464 # 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 


§ OLISAM.MCR 
i 


EALU.Z? 

EALU? 
EALULOCEXF) 
EALU.FE 
EALULKCI 
EALU_ROICEXF) 
EALU.SC 
EALU..SC+FE 
EALU..SC+KEI 
EALUSC-FE 
EALU..SC-KOI 
EALUL.SC.ANENOT. KEI 
EALU.STATE 
END. UF? 
EXCEFT.ACK 
FE&SC.KCI 
FE_OCA) 
FELBCEXF) 
FE_EALU 

FEKED 
FE_LACEXF) 
FE_NARS(SC-FE 
FE.WNARS(SC-LACEXF) ) 
FEWQCEXF) 
FELROEICEXP) 
FESC 

FESC+#1 
FE_SC+FE 
FELSCHKEI 
FELSCHLACEXF) 
FELSC-FE 
FELSC-KOI 
FEW.SC-LACEXF ) 
FE_SC-SHF. VAL. 
FE_SC.ANDNOT.FE 
FE_SC.ANDNOT. KEI 
FE_SC.OR.KET 
FE._GHF «VAL. 
FE_STATE 
FLUSH. TE 

FPL? 

G.FORK 

cB. TEST? 
tncse)_p 
tuci_o 

TD D&NO.SYNC 
ID_0.SYNC 
INHIBIT. IB 
INT? 
INTERRUPT. REQ? 
INTRET.ACK 
INTRFET. STROBE 
IRO.C31? 

LRO? 

IRi? 





MICRO2 


1L.(02) 
Cross Reference Listing 


1665 # 
1666 # 


971 
972 
973 
974 
975 
976 
977 
978 
979 
980 
981 


ae i de de de de ie de ee te 


1667 # 
1563 # 


983 
984 
985 
9846 
987 
988 
989 
990 
991 
992 
993 
994 
995 
996 
997 
998 
999 
1000 
1001 
1002 
1003 
1004 
1005 
1006 
1565 
1649 
1547 
1671 
1008 
1009 
1010 
1011 
1569 
1672 
1673 
1570 
1571 
1674 
1675 
1676 


ae dp ab ap db Se de ap Se oe oe a 


Ce ee 


1784 


1776 


18-JAN-82 16319340 


1837 


~ Macro Names 


Fade 
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SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 


* OLIGSAM. MCR 
; 


IR2-17 
TRE 
IRU.12 
TRDO 
TROY 
WEI 
LAB RCS T > 
ABR CPRN)D 
LAB. .RCPRNEL) 
LAB..R (SC) 
LABLR (SFA) 
LABLRCSP14+4) 
LABLRL&RCL 
ABR &RC 
LAR RL&aRC 












LABLRL&RCL 
LABRURL&RCE 
LAB.RL&RC 
LaROE: 





STR 








LOURCL T&R L. CLAcLBARLOG) LEFT 
LOLRCUT&R1.WALU 
LCwRCE T&R1. 0 

LOORCC T&R A LAEKE 
LO RCC I&RL LAKE 
~RCCIT&RL.WLB 






wRCCV&RI..Q 
OAT. ACT .CC 
Loan. IB 
LOAD. ITER. 411 
LONG 

MEMORY .NOF 


MODE.LSS.ASTLUL? 


MUL .OXT 
MUL. AXT 
MUL? 

MULM. DONE 
MULF . DONE 
N&Z_ALU 
N&Z_ALU.V8C..0 
NEST. ERR? 
N..AMX 6 Z... TST 
PC&VA.ALU 
PC&VALD 


0 

OFLC +A 

Owl 
LABLRL&RCI ALU 

ALU. RIGHT? 
we ca 

WW OXTCIAKE 
Q°KE a 


CE EP 
RCUST) &L BR CSRE) 


MICRO2 


Cross Reference Listing - 


1677 
1572 
1573 
1574 
1975 
1013 
1015 
10146 
1017 
1018 


1024 
1025 


1029 
1679 
1034 


1O40 
1044 
1042 
1043 
1044 
1045 
1046 
1s7? 
1578 
1579 
1580 
13582 
1681 
1583 
1584 
14682 
1585 
1586 
1048 
1049 
1684 
1050 
1052 
1053 








aie de Se ee Sete ee eee ie ae See HE ee ee He ed 


IL ¢O2) 


1771 


1808 


L783 


1788 


18-JAN-82 16219240 


1807 


Macro Names 


Fase 
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SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 


* OLISAM.MCR 
; 


PCSVALDEKE I 
FCRVALDI-REI 
FCSVA_LD-PC 
PC&VA_T.OXTLI 
PC&VA.D. OXTLIFFC 
FPC&VA_D.SXTCIFEC 
FC&VALKCI 
FC&VA_LPC 

FC&VA_Q 
FC&VA_Q4+FC 
PC&VA_Q-D 
FC&VA_Q-KEI 
FC&VA_Q-¢SXTCIFFC 
FPCRVA_RCEI 
PC&VA_ROI-ANINOT. KO] 
FC. MODES? 
FCLPC+1 

PC_LPC+2 

PC_PC+4 

PCLPCHEN 

FPCLQ+FC 

FCLVA 

FC_VIBA 

FOLY. DONE 

FPSL.C? 

FSL.CCP 

PSL. MODE? 

FSL.N? 

FSL.V? 

FSL.Z? 
FSLACHAMXO 
PTE.VALIR? 

Q&VAW ALU 

Q&VALT 

GQ&VA_DALC 
Q&VALLA 
Q&VA_Q+LB.PC 
Q3il? 

QO. (Q+L BOT. RIGHT2 
QD.. CQ4+L C0, RIGHT2 
Qn. (Q-LEOD.RIGHT2 
Ql (Q-LCOOLM.RIGHT2 
QO.Q0,.RIGHT2 
QUAL? 

Q.¢LAt+Q) RIGHT 
(1 CQ4LB) «RIGHT 
QO 

QLOFLC+1 
QO+MASK+1 
GQOFFC.RLOG 
Q.0-0 

Q.0-KCI 

Q.0=-LC 

Q.0-@ 

Q-ACCEL &SYNC 


MICRO2 


1054 
1055 
1056 
1057 
1058 
1059 
1060 
1061 
1062 
1063 
1064 
1065 
1064 
1067 
1068 
1486 
1070 
1071 
1072 
1073 
1074 
1075 
1076 
1588 
1687 
1688 
14689 
1690 
1691 
1692 
1077 
1693 
1079 
1080 
1081 
1082 
1083 
1695 
1085 
1086 
1087 
1088 
1089 
14696 
1091 
1092 
1093 
1094 
1095 
1094 
1097 
1099 
1099 
1100 
1101 


1L.(02) 
Cross Reference Listing - Macro Names 


Cee ee oe ee ee ee eee eee ee ee ee 


1789 


1775 
18346 


18-JAN-82 


1832 


163192340 


Pade 
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SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 Page C-21 





(NOT RE 
Q.APACK «FF 
LEC 
G.QCFRAC) 
QUA CF RAC) CB) 


3 OLDUSAM. MCR MICRO2 1L¢02) 18-JAN-82 16319340 Fade 53 
$ Cross Reference Listing ~ Macro Names 

QALU 1102 # 
Q.ALU(FRAC) 1103 # 
QJALU LEFT 1104 # 
QLALULLEFT2 1105 # 
QVALU-LEFTS 1106 # 
Q.ALU. RIGHT 1107 # 
Q_ALU.RIGHT2 1108 # 
Qt 1109 *# 
QUO CF RAC) CB) 1110 # 
Qo0+KOI 1111 4 
Qik C TAL 1112 # 
Q.U4K OI LEFT 1413 # 
QoD4Le 1114 # 
Qu0-KOI 1115 # 
QL 1116 # 
Qua 1117 # 
Q.0.OXTLI 1118 4 
QU .OXTLIFKE I LEFT 1119 # 
QOD. OXTEI.OR.FACK FF 1120 # 
QD, AND. KEI 1421 4 
QO. AND. ROI. RIGHT 1122 # 
QD, AND. KCI.RIGHT2 2123 4 
QD. ANE. RCE 1124 # 
QD, ANDINOT. RCL 1125 4 
Q.0,LEFTS £126 * 
Q.G.OR SKE F 1127 # 
Q6,0R ROC 1128 # 
QO. RIGHT 1129 # 
Q0.RIGHT2 1130 # 
QUE SXTe I 1131 4 
Qo, XOR. a 1132 4 
QONEC. CON 1133 4 
QVIB. BREST 1134 # 
Q.UTH. DATA 1135 4% 
1136 # 
2. : 2 1137 * 
Q.KEI 1138 # 
QLRE Td 1139 *# 
QLREIOTX 1140 # 
QOKEI. RIGHT 1141 # 
Q.UKE I. RIGHT? 1142 # 
QLLA 1143 # 
QULAtKET 1144 # 
Q.LAtA . 1145 # 
QOLA-KED 1146 # 
QOLASANTDL. ROT 1147 #€ 
Q.ULAsANDINOT. RCC] 1140 # 
QE > + 
QoL * 
Q.NOT.Q 1 # 
2 
3 
+ 
i + 
* 





SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 


OLUSAM.MCK 


5 
4 
3 


Q.Q4+0 

Q.Q4KCI 

GQuQ+KCI+4 

Q.Q+LC 

QAQ+FFC 

Q_a-0 

Q..Q-0-1 

Q.A-KOI 

Q..Q-KOI-1 

Q.Q-LC 

Q.Q-LC-1 
(10-MASK~1 
Q_Q,.0XTCI-KCI 
G.Q.OXTCI.LEFT 
Q..0-OXTCI.OR-D 
QQ.AND. KEI 
Q..Q,AND.KCI.RIGHT 
QQ,.AND.KEI.RIGHT2 
QA.AND.RCCI 
.0,.AND.RO] 

QQ. ANDINOT. It 
QQ.ANDNOT.KCI 
GQ.@.ANDNOT.RCCI 
QQ.LEFT 
Q.Q.LEFT2 
Q.Q,0R.K09 
Q2Q.ORNOT. MASK 
G..Q.RIGHT 
Q.Q.RIGHT2 
Q.Q.SXTLI 
@..Q.XOK.KEI 

QR CPRN) «ANDNOT.Q 
QORCPRNE 1) 
QoRCPRN+1)- AND. 
Q-RCSC) 
Q-RCSRC!1)-AND-KOI 
GRC CSC) 

@Q-RCCI 
QoRCCICFRAC) 
Q.ROI 

QoRCOICFRAC) 
QROI.AND, KEI 
Q.ROJ.AND.KCI.RIGHT 
Q_RCI.ANDNOT.KEI 
Q.REI.OR.KEI 

Q..SC 

Q.SHF 

R(OST)..ALU 
ROOST) 0 
R(DST)0.SXTCI+RIGHT 
RCFRN)O+D.RLOG 
RCPRN) ALU 
ROPRN)D_D 

RCPRN) 0+KO3.RLOG 
RCPRN)_U-KCOIJ.RLOG 


MICKO2 


1157 
1158 
1159 
1160 
1161 
1142 
1163 
1144 
1165 
1166 
1167 
1168 
1169 
41170 
Li7d 
1172 
1174 
1173 
1176 
1175 
1177 
1178 
1179 
1180 
1181 
1182 
1183 
1184 
1185 
1186 
1187 
1188 
1189 
1190 
1194 
1192 
1193 
1194 
1195 
1196 
1197 
1198 
1199 
1200 
1201 
1202 
1203 
1205 
1206 
1207 
1209 
1210 
1211 
1212 
1213 


1L (02) 
Cross Reference Listing ~ Macro Names 


OW Se db db dh oe de de de Se des De eH tee 


1820 


1781 


1743 


18-JAN-82 


146219240 


Fade 


be) 
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* OLESAM. MOR MICRO2 1L¢02) 18-JAN-82 16319240 Face 55 
Fy Cross Reference Listing ~ Macro Names 

RCPRND 0. OR.G@ 1214 

RCPRNDDC Ta 1245 

RCPRNDUKED 1216 

RCPRND OLAEKE 1. RLOG 1247 

FCPRNDOULATR 1218 


RCPRND LAKE I. RLOG 
KCPRN) LAL IMASK 
RCPRND LC 

FECPRN DWPACK « FF 








* 
+ 
¥ 
* 
* 
¥ 
* 
* 
+ 
KCPRND.Q * 
RCPRND QtKE 7. RLOG * 
RCPRND Q-KEI.RLOG L225 # 
RCFRNEGD ALU 1226 # 
RCPRNE2 > ..0 1227 # 
RCPRNEI)0.0R.Q 1228 # 
ROPRNEID KET 1229 # 
KCPRNEDDWLA 1230 # 
KCPRNEL) WLC 1231 # 
RCPRNEL 1232 # ' 
ROSC) VALU 1234 *# 
RSC) 0 1235 4 
RCSC) RE 1236 # 
RCSC) LA 1237 *# 
ROSC)LLAt 1238 # 
RCSC) LAD 1239 # 
RSC) LC 1240 # 
RC8C).8 1241 * 
RCSF L).WALU 1243 # 
RCSF) L0 1244 # 
RCSP1L) OKC 1245 # 
KOSPAD.PACK FF 1246 # 
R(SP1).Q 1247 
RCSPLt4 LC 1248 * 
RCSP4A41 0.0 L249 
ROSRO!1) ALU 1251 # 
RCSRO'1) CR) 1252 # 
ROSRC) ALU 1253 # 
RCSRO).0 1254 #° 
RCOSRO) CB) 1255 # 
RCSRO) ORE I. RLOG 1256 * 
ROSRC De REI. RLOG * 
RCSRO) LC 30 
RCGROD.Q 1259 * 
RG UEKO I. RLOG 1261 # 
Ré_ LAKE. RLOG 1262 # 
R6LA-KE I. RLOG 12463 # 
RO CSO) OeLE 1265 # 
RCCSC)..ALU 1266 # 
RC(SC).ALU.RIGHT 1267 # 
ROCSC).. 12468 *# 
RC CSO) 12469 € 
RCE TSVALD+Q 1271 # 
RCCT.0 1272 # 
RCC ITLORE Td 1273 4% 
* 


RCL DOF CHI 1274 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 


OLUSAM. MCR 


* 
v 
. 
¥ 


RCC JLO+FMASK+1 


RCCILO+MASK+1 RIGHT? 


RCCI_O-D 
RCCI.ALU 
RCCI.ALU.LEFT 
ROCI_ALU.LEFT2 
RCCI_ALU.LEFT3 
RCCIALU. RIGHT 
RCCI_LALU.RIGHT2 
ROCIO 
RCCI_DCE) 
RCCI_G+KCI 
RCCI_O-KCI 
RCCI_0.OXTLEI 
RCCI_D.AND. KEI 
RCC IU. AND. MASK 
RCCJ_O0,ANDNOT.Q 
ROCT0.CTX 
RCCI_O.LEFT 
ROCIO LEFTS 
RCCI_G.ORKEI 

_ RCCI_D.OR-Q 
RCCI_D.ORNOT. KDI 
RCCI_U.SXTLI 
RCCI_KCI 
RCCI_KCI+1 
RCCI.KCI,LEFT2 
RCCI_KCI LEFTS 
RCCI_KC I. RIGHT2 
RCCI_LA 
RCCI_LLAtL BE. CTX 
RCCILLA-KEI 
RCCILLASAND. KOI 
RCCI_LA.CTX 
RCCI_LB 
ROCI_LB.LEFT 
RCCI_LC 
RCCI.NOT.Q 
RCCI.FACK FF 
RCC IPC 

RCC_Q 

RCLCI_Q+1 
RCCI.REKE I 
RCCI_Q+LC 
RCCI_Q+FEC 
RCCILQ+FC+1 
RCCI_@Q-KEI 
RCCI_Q-LC 

RCC I_Q-MASK-1 
RCCI_Q.OxTLEI 
RCCI_Q.AND.KCI 
RCCI_Q.ANDNOT.KCI 
RCCI_Q.LEFT 
RCCI_G.LEFTS 
RCCI_Q@.RIGHT 


MICKO2 


Cross Reference 


12735 
1276 
1277 
1278 
1279 
1280 
1281 
1282 
1283 
1284 
1285 
1286 
1287 
1288 
1289 
1290 
1291 
1292 
1293 
1294 
1295 
1296 
1297 
1298 
1299 
1300 
1301 
1302 
1303 
1304 
1305 
1506 
1307 
1308 
1309 
1310 
1311 
i3i2 
1313 
1314 
1315 
1314 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
1328 
1329 


IL (02) 


We Se ae Me a te ee dE edd tee 


18"JAN-B82 16319240 
Listing - Macro Names 


Pade 


s 
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SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 


OLDISAM.MCK 


. 
y 
4 
¥ 


RCCI.Q+RIGHT2 
RCC I_Q-SXTLI 
RCC D.RLOG. RIGHT 
RE TURNO 
RETURNI 
RETURNIO 
RETURNLOO 
RETURNLOC 

RE TURNIOE 
RETURNI2 
RETURNIB 
RETURNIF 
RETURN2 
RETURN2O 
RETURN24 
RETURNS 
RETURN 
KRETURNAO 
RETURNGO 
RETURNG1 
RETURNG 
RETURN 
RETURNE 
RETURNE 3 

RLOG EMPTY? 
ROR? 

RO TRVAWLAFKE 
ROISVA..LA KET 
RE TRVALLA@KE I. RILOG 
RE DSVA.Q-KEI 
ROTO 

REILOFL B44 
REI.O-1 
ROILO-N 
ROT.O-KEI 

RE T_On-LE 
REIT.O-Q 

RE IJLALU 

RE ILALULLEFT 
RO TALU.LEFTS 
ROTLALU. RIGHT 
ROJ_LALU.RIGHTS 
ROID 
RETAKE 
RED_O+Q 

RC TU4+Q+L 
REVI REY 

RED 0-LO-1 
ROI.0-Q@ 
ROIL0. ANDREI 
ROTOR LC 
ROI_LD.OR. PACK FF 
ROTOR a 
ROI_LKCI 
REILLA 


MICRO2 


1330 
1331 
1332 
1590 
1591 
1592 
1593 
1594 
1595 
1596 
1597 
1598 
1599 
1600 
14601 
1602 
1603 
1604 
1605 
1604 
1607 
1608 
1609 
1610 
1698 
1699 
1334 
1335 
1336 
1337 
1338 
1339 
1440 
1341 
1342 
1343 
1344 
1345 





RRR HEEHREHE HE HEHEHE HEHEHE HEHEHE HEH HEE ee ee ee ee Oe ee 


iL (02) 
Cross Reference Listing - Macro Names 


1821 


18-JAN-82 16219240 


1826 


Page 


i] 
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§ OLUSAM.MCR MICRO? 11.402) 18-JAN-82 16419240 Pade 58 
; Cross Reference Listing - Macro Names 
ROIJLLA+D 1363 # 
ROI_LA+tD+4 1344 # 
ROILLA+KE I 1365 # 
ROILLAtKE 344 13466 # 
ROET_LAFKE I. RLOG 1367 € 
ROILLAFLC 1368 # 
REI_LA+MASK+L 1349 # 
ROILLAtQ 1370 *¥ 
ROJOLA-T 1371 # 
ROI_LLA-KOI 1372 # 
ROI_-LA~-KOI.RLOG 1373 # 
ROI_LA-MASK~-1 1374 # 
ROI_LLA-Q 1375 # 
ROITLLA.AND. ROI 1376 # 
ROT_LA.OR.D 1377 # 
ROILLA.ORNOT.MASK 1378 * 
ROEILLE 1379 # 
ROILLC 1380 # 
ROILLC.RIGHT 1381 # 
ROILNOT.O 1382 # 
ROVNOT.E 1383 # 
REI_LNOT. MASK 1384 # 
ROILNOT.Q 1385 # 
ROJ_PACK.FF 1386 # 
ROILG 1387 # 1830 
FROD_A+1 1388 # 
ROIS L389 # 
ROTQtKE I 1390 # 
ROTLQ4+LE 1391 # 
ROI-QtLC 1392 € 
ROI_Q-0 1393 # 
ROILQ-Di-1 1394 * 
REI_Q-KEI 1395 # 
ROI_LQ-KEI.RLOG 1394 # 
ROILQ-LC 1397 *€ 
ROILQ-AND.KOI 1398 # 
KOI_Q.ANDNOT.KLI 1399 # 
ROI_Q.0R.0 1400 # 
RCI_Q.ORNOT- KES 1401 # 
ROI.Q+-RIGHT.1 1402 # 
ROI_RLOG, RIGHT. 1 1403 # 
SC&STATE_STATE~RIEICEXF 1405 *# 
$C.GT.O? 1701 #¥ 
iC.NE.O? 1702 * 
Sc? 1703 # 
3C..0CA) 1406 *# 
3C..0-KEI 1407 # 
$c_ALU 1408 ¥ 
SC.ALUCEXP) 1409 # 
$c_0 1410 # 
$C._DCEXF) 1411 # 
SC_DCEXF) CAD 1412 # 
SC_DCEXF) (B> 1413 # 
§t..0-KOI 1414 # 
SC_D.OXTCI-KCI 1415 # 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 


OLISAM. MCR 


4 
¥ 
4 
y 


SC_0,OXTCI.XOR KEI 
SC_D.AND.KEI 
SC_0.OR.KEI 
SC_D.SXTCI 
SC.VEALU 

SC.FE 

SCKCI 

SC..KE Te ALU 

GSCLLA 

SC.LAsAND RET 

SCLC CEXF 

SC..NABS (SC-FE) 
SC_FPSLADDR 

§C_0a 

SC..QCEXP > 
SC_QCEXP) CR) 
SC_Q+KEI 

SC_Q-KEI 
§C_Q.AND.KCI 
SC.Q.0R.KEI 
SC_0.SXTOI 

SC..RCL I 
SC._RCOICEXF) 

GC.ROI 

SCRE I CEXP) 
SCORCI-AND KEI 
SC..SC#HL 
GC.SCHEXF (AQ) CAD 

$C... BC4HFE 

iC..SCHKE 
5C_SC+HSHF . VAL. 
SC.SC-FE 

SC.8C-KEI 

SC..SC~SHF «VAL 
SC_SC.ANDNOT. FE 
SC_8C .ANUNOT. KE 
SC_8C.OR.KEI 

SC..SHF . VAL 

SC_8TATE 

SC.STATE -ANDNOT. KEI 
SC.STATE.OR.KEI 
GOLNOT. Sh 

So$s 
BET. CCCBYTE) 
reCCCINST) 
GET.CCCLONG) 
GET.CCCROR) 
GET. CO CWORTN 
SET. FPO 
SET.NEST.ERR 
GET. PSL + CCAMX) 
GET.V 

SIGNS? 

SPEC 


§ 














£ 
¢ 
& 
© 
f 





















MICKO2 


IL (O02) 


18-JAN-82 


16319340 


Cross Reference Listing ~- Macro Names 


1416 
1417 
1418 
1419 

1420 





1614 
1615 
1616 
1617 
1618 
1619 
1620 
1704 
1621 
1622 


ie ee de ae die ee eee ae aa aaa a ee eH 


Pade 


5 
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SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 


OLDSAM. MCR 








~O&SI0 

~ALULS 

SE 

$$.85.XOR. ALULS&SNALULS 
GTART. LE : 
STATEC7)F 

GTATEO? 

STATEL~O? 

STATEL? 

STATEQ? 

STATES-O? 

GTATES? 

STATES? 

STATES? 

STATES? 

STATE?--4? 

ATE.OCAD 
STATE..AMX«EXF 
STATE.OCEXF) 

STATE...FE 

STATE..FIRST 

STATE... INNEROBS 

STATE... TNNERSRC 
STATE..KRE 

STATE_OUTER 
STATE..PREDEC 
STATE_QCEXF) 
STATESC. VIA KMX 
STATE..SKFLONG 

STATE. STATE +1 
STATE..STATE+FE 
STATE.STATE+KE 
STATE.STATE-FE 
STATE_STATE-KCI 
STATE..STATE AN. STOO 
STATE..STATE «AN. 6TOA 
STATE. STATE .AN. TESTORL 
STATE_STATE.AN NOTFREBEC 
STATE.STATE. AN. PRETECZERO 
STATE..STATE .AN+SKFLONG 
STATE STATE «-ANDNOT FE 
TATE.STATE -ANDNOT. KOA 












STATE_STATE OR. ALJING 
STATE..STATE OR. DEST 
STATE_STATE OR. DESTORI 
GTATE_STATE.OR FE 
STATE..STATE.OR. FILL 
STATE..STATE «OR. FLOAT 
STATE_STATE OR. KEI 
STATE_STATE.OR. MOVE 
STATE_STATE.OR.FATTL 
‘STATE.STATE OR .FATT2 


ATE_STATE.ANDNOT. SHF . VAL 


MICRO2 = 1b¢02) 18-JAN-82 146219740 


Cross Reference Listing ~ 


1705 
1706 
1459 
1460 
1441 
1462 
1423 
1707 
1708 
1709 
1710 
17411 
1712 
L743 
1714 
1745 
1716 
1717 
1443 
1464 
14465 
14446 
1467 
1448 
14469 
14706 
1471 
1472 
1473 
1474 
1475 
1476 
1477 
1478 
1479 
1480 
1482 
1483 
1484 
1485 
14864 
1481 
1487 
1488 
1489 
1492 
1493 
LAG4 
1490 
1495 
1496 
1491 
1497 
1498 
1499 


1777 1838 


1764 1815 


Pee eee eee eee ee ee ee eee eee eee eee ee ee ee 


Macro Names 


Fase 
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* OLUSAM.MCR MITRO2 11002) 18-JAN-82 16219240 Pade 61 
3 Cross Reference Listing - Macro Names 
STOP. TE 1624 # 
SWAFL 1500 # 
TER. TEST? 1719 # 
TEST. TE. RCHK 1626 # 
TEST. TE.WCHK 1627 # 
TRAP. ACCEL 1628 ¥ 
VA31-307 1721 4 
VASL? W722 4 
VAWALU 1902 # 1782 
VAD 1503 # 
VALDKE 1504 # 
VA_DELC 1505 # 
VA_D+Q 1506 # 
VALD.OXTCA+Q 1507 # 
VA... ANDINOT. KO 1508 # 
VALKED 1509 *# 
VA_LLA 1510 # 
VALLAtE 1511 4 
VALLAERKE 1512 *€ 
VALLAFKE 144 1513 
VALLAFEC 1514 # 
VA_LAE 1515 # 
VALLA sD 1516 * 
VALLA“KE I 1517 * 
VALLAWKE I-14 S18 ¥ 
VALLA-Q 1519 € 
VA.LA «ANIL LC * 
VA_LA+ANTINOT RET * 
VA..LE+D. OXT # 
VALPC * 
VA..Q + 
VA.Q4+0 + 
VALQEKE + 
VA_Q+LE + 
VA..Q4FL BPC + 
VALQELE + 
VALQEFC * 
VA..Q-KEI cd 
VA...Q-LE L532 # 
VA..Q+ANDNOT. KEI 1533 4% 
VALRCCI 1534 # 
VALREI 1535 # 
VA_LVAtA 1536 + 
WORT! 14630 # 
WRITE LEST 1631 # 
WRITE.G+ GEST 1652 # 
2? 1724 # 1809 
ZONED? 1725 # 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 Page C-39 


§ OLDSAM.MCR MICRO2 16.602) 1B-JAN-82 16219240 Fade 62 
$ Cross Reference Listing ~ Exrression Nemes 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 


§ OLDSAM.MCR 
3 


syLocation 0/8 


U 0000 ~ 13FF Unused 
th 1400 1784= 
Ue 1408 1771 


MICRO2 1L(02) L8-JAN-82 16219240 


Location / Line Number Index 


1/9 2/A 3/5 4/0 o/ Et 


1770= 1812= 1816= 1764 1767 
1777 1822= 1827= 1809 1838 


6/E 


1796= 


Page C-31 


Page 63 


7/F 


1799= 
1833= 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 Page C-32 


9 OLDSAM.MCR MICRO2 1L1(02) 18-JAN-82 16319140 Fade 64 
$ U-code Microword Summary 


BSERCH Words not 
1400-17FF in bounds 


VAXDEF (0) 0 
ESERCH 15 °o 
Used 15 0 
Remaining 1009 


Total microwords used in memory US 15 
Total microvwords remaining in memory Ui 1009 
Highest address used in memory Ut 140F Chex) 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 Page C-33 


* OLOSAM.MCK MICRO2 IL¢(02) 18-JAN-82 16219340 Paste 6S 
$ Error Summary 
Fass 1 warnings? 9 Pass 2 warnings? Qo 


Fass 1 errors? Q Fass 2 errors? Qo 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 Page C-34 


C.3 THE OBJECT FILE (.ULD) 


sRTOL 
PRALEX 146 
£140410000003C19COFA1014047405 
114051=080000300180F AQ000001 408 
214083=000100300180F R0800001 409 
£14097=005C171401C0F 80040001400 
£14007=001 92E2400C0F 90802001406 
('14011=C01800381980F 80440500062 
144063=00100020018042100010140C 
£14073=000000300180F 800000004F 8 
114007=001101000190F 88800101402 
€14021%00001B5C0180F 80000001 40A 
£14031=00001ERSCOSBOF 8001 404740A 
140AI=0019201411COFA8800001 401 
E140B1=001 920001 1COFA9O00001409 
0140F 7=C001203CO180F ABC 40500062 
114009=0040371401COF 8004000140 
FIELD ACF=<713 70% : 
CONTROL=3 
NOF=0 
SYNC=1 
TRAF=2 
FIELD ACM#“S72 55> 
ABORT=1 
FOLY .ONE=6 
FWR. UFO 
FIELD ats 
TRA 
YAO 
FIELD ALUHch91466> 
A=0OF 








ADA?» 





ATBTFSL. .C#OB 
ATE RLOG6 
A-B#0 
A-Ba1e2 

AR. RLOG#4 
AND=OM 
ANDNOT #9 





INST. GE 
NOTA=O0A 
OR=0C 
ORNOT #7 
XOR=8 

FIELDID AMX=<84 280" 
LA=O 
RAMX=3, 
RAMX . OXT#3 
RAMX.SX 

FIELD BE 
ACCEL #4 
ALU=1E 
ALU -O#15 














SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 


C3183 

D BYTES#18 
N3-0F19 
DATA«TY 
CIMAL.: 
BEALS. 
ENN. OF 1&6 
IB.O=% 

IR. TEST=08 
INTERRUPT =O€ 
TR2-129 









PC .MONES#9 
PSL .CcCe1a 
PSL. MODE: 
RET=0A 
ROR#2 
SC=14 
SIGNS=00 











zt 
FIELD BMX=<84182> 
KMX= 4 





FOS 
POR Lit 
REMX=7 
FIELD CCK#<22290% 
C.AMXO#6 





Psa 7 
LOAD. URCCs 1 
NOP =0 
NZ..ALU.VC...0% 
NZ.WALULVC.Y 
N.AMX > Z.. TST VE 
ROR=4 
SET .Va2 

FIELL Clie 453 42> 
ACKSS 
CONT#7 
NOP 4, 

READ. KMX=O8 
READ. SCs9 
WRITE «KMX=0F 

POL 

FYELL ON=<97 288% 
ACCEL. = 08 







MCS 





BYTE.SWAP=0k 
CLR=0F 

DAL. SC=0On 
TAL. SV=OE 
DIya4 

LEFT #3 


LEFT2=1 
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NOP =O 
N=OC 
RIGHT#=6 








AnBe 
ANIIN 
fess 


MCT = 
FYE 





CLARO 
CLR. 
CLR 1 
CLR A2. 
FLUSH 
NOF: 
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PSL=OF 
Q.SV=2F 
RXCS: 
RX LS 
SEI. ERR=19 
SER=24 








SLR=3E 
SSF=2A 
SYS. 103 
TO#SO 





TXCS6 





ISTR=1 
NOF=( 

ANDRESS J=21220> 
INT, Be4F 8 
TRoe62 
SRO 404 
SRC. 11409 
SRCH 
SRCH. 3#1406 
SRCH. 421400 
SRCH.S=140A 
SRCH.6=1400 

FIELD KMX#<63 2582 














SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 





SPF 220 
144 
64006 
64000820 
50201 
06235 
660229 
+7217 

7 
7 E 
o7FRld 

0 FFF O@OE: 
68=0 
+80=10 
680008101 
-88=31 
9236 
sAe 3D 










+FFFO=1iB 
sFFFA=20 
.FFFS=38 
sFFF 6237 





+FFFF #30 
SC? 
SP1.CON=5 
SF2.CON=6 
ZERO=4 
FIELD MCT#<47242% 
ALLOW. TERIAL = 3E 
EXTWRITE.F 
INVALIDATE 
LOCKREAL, F=3A 
LOCKREAD,.V.NOCHK=14 
LOCKREAD.V.WCHK=1C 
LOCKWRITE.P=2k 
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LOCKWRITE .V.XCHK=0E 
MEM. NOF=2 
READ. INT. SUM#=36 

REAL. P= 32 
READ. VY. LECHK=16 
READ. V.NEWFC#18 
READ. V.NOCHK=12 
READ. V.RCH 
READ. V.WOHK= 
SBI.HOLD=20 

SEL. HOLDAUN JAMA 22 

TEST - RCHK =O 

TEST WCHK=4 
VALIDATE =26 

WRITE .P22a 
WRITE. VY. NOCHK #084 
WRITE. V.WCHK=0C 
FIELD M 29326 

CHK. CHM#1 

CHK FLT. OF R&2 

CHR. OLD, ALM = 3 

CLR FR D8 
CLReNEST.-ERR=0A 

INH. CM. AQDR=0F 

TRI 4 
LOAR.ACT.C 
LOAD. STAT 
NOF=0 
READ. RLOG#7 
RETRY «NO. TRAP Ot 
RETRY. TRAF=0E 
SECOND, REF = 
SET. FRD&9 
SET.NEST. am 
FIELD PCK#234 332% 

NOP HO 

PCL 4 

PC+225 

PC+4=d 

PC+N=7 

PC. TBA 

PC. Vary 

VAT4ARS - 
FIELO QKhe<54¢51> 

ACCEL =0OR 

CLR=0F 

h=0C 

DEC .CON20A 

TTt0€ 



























NOP 
RIGHT#4 

RIGHT2=2 

SHE'=8 

SHE FL =9 

FIELD RAMK#< 772772 
Led 

a=4 

FIELD REMX=°77 277% 
Ded 

a=o 

FIELD SCK=<23 123" 


SAMPLE MICROPROGRAM FOR SYSTEM REVISION < 7 Page C-48 


LOAD=1 
NOF =O 

FIELD. SGN=<50% 48> 
ADL. SUB#6 
CLR. SIGS "7 
LOAL.SS=1 
NOF=0 
NOT, St 3 
SU.FROM.SS*4 


SS.XOR. ALL 
FIELD SHE =< 
ALU&O 

ALU. UT=3 
LEF T=). 









RIGHTS 
FIELD St 
ASHL.= 2 
ASHR=1 
tIV=5 
DIVES 





FIELD $PQ=241 235% 
LOAD.LO.SC=6 
NOF=0 
WRITE. RC. SC= 

FIELD SPO.AC=iALS 
LOAN. Laz 
LOAD. LLAB=4 
WRITE. RAB=S 

FIELD SPO. ACN#237 238 
PRN 
PRNEL=4 
SC# 
SPLFL=6 
SF1.SFi=0 
SF2,.SF 152 
SF2.SF2=1, 

FIELD SFO.ACNL1=<37235> 
UST NST=1 
UST. SkC=2 
SC=5 
SRC.OR.124 
SRC. SRO=O 

FIELD SPO.R 
LOAD. LAR=4 
LOAD. LABL WRITE RO#6 
LOAN.Lo=2 
LOAD. LC.WRITE.RARI#7 
WRITE. RAB) 

WRITE .RO=S 

FIELD SFO.RAB=< 381352 
AF HOC 
FF=O1 


















Ali ao> 
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FIELD ShO.RC=2382 35> 
LC. 8y=8 

MELT. VA=0F 

PC. 8V20C 
PTE. MASK= 





FIELO SUB#653 64> 





FIELD VAKEe 253 2h 
LOAM 1 
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APPENDIX D 


THE TEST PROGRAM 


+TITLE ESTEST - PROGRAM TO EXERCISE BSERCH TEST MICROCOKE 
«FSECT BESTEST 


iOren the terminal for outrut 


BEGIN? FUSHL #1 FALlLOw writes 
FUSHL #0 §NoO mame 
FUSHL. #9 sName length = 0 
PUSHL. #-1 STTY chanel 
CALLS #4,F TLOFN Oren terminal for outeut. 4 rarameters 
sSave current XFC SCH vector. Set XFC vector to 2 for access to user microcode 
$CMKRNL.WS = STLUVEC IChande mode to kernal & set vector, 
BLES ROvINITA siranch if no error setting veetor. 
$EXIT.S RO sExit with error status, 


¢Initialize each Lonsword im ARRAY with with its address. 
UNTTAt  CLRL KO 

MOVAL. ARRAY» Ri 
283 MOVL Rly CRD + 

ADBLSGS €10002R0r 2 


sStart with RO eaval to the address of ARRAY minus one. Do binary search on 
SARRAY and check that search rroduced the correct result. Increment RO by one 
gand re-search ARRAY» checking the results, until RO is one more than the 
thidhest value im ARRAY 





MOVAL ARRAY-19R0 sINIT COMPARANTD 

LOOP $ MOVAL. ARRAY 9 RA SLOWER BOUND 
MOVAL. ARRAY4+3996 9 K2 SURFER BOUNT! 
+BYTE mXFC SINVOKE THE SPECTAL MICROCODE 
REQL NOMCH sERANCH TF NO MATCH FOUNT 

$ Match. See if it should have matched, 

MATCH? BITL. #3»RO Should have matched if RO is 
BREQL RICHK Flonsword allisnec. 
FUSHAR BIFND iPush address of error messade 
FUSHL BOF NGL. sPush lendth of error message 
BRU ENDIT sand so rerort error 

3 Match. See if Ri has the correct value. 

RAICHK? CMFL RO» (RL) sSEE IF Ri HAS THE CORRECT VALUE 
BEQL BUMF FALL. OK 
FUSHAR EDAD sFush address of error messade 
PUSHL BOIATIOL. sFush length of error message 
ERW ENDIT sand sto rerort error 

$ No match. See if it shovwld nat have matched, 

NOMCH:) BITL #3»RO sShould not match if RO is not 
KNEQ BUMP Slongword allisgned. 
FUSHAR NOMAT sFush address of error messase 
PuUSHL NOMATL sFush length of error message 
BRW ENDIT yand do rerort error 


gIncrement RO and branch to tor if not done. 
BUMP t AORLEQ #ARRAY+39979RO0*LO0F 


THE TEST PROGRAM 


+ PAGE 

§Al1 done with mo errors. Rerort successful comeletian. 
FUSHAB ITIONE sFush address of completion messade 
PUSHL TIONEL eFush lenath of completion messade 


sOuteut ending messager restore oridinal XFC vectors and exit. 
ENDITS FUSHL #-1 

CALLS #39FILOUT 

FUSHL tei 

CALLS #1/FILCLS 


@CMKRNL_S RSTOR sChande mode to kernal & restore vector 


$EXIT_S RO gExit with status 


sRoutine to save and set a mew XFC SCE vector. 
ST.VEC? .WORD Qo 


MOUL. EXES$GL.SCBR9R4 sR4 dets SCHE 

MOVL. “X14(R4) OL DY iSave the vector at SCBRHt+14 (hex). 

MOVL. #29°X14¢0R4) iMake the new vector at SCHEFHL4 Chex) #2 
MOVL #170 jIndicate success and 

RET jreturn 


sRoutine to restore oridinal XFC SCR vextor. 
RSTOR? WORD Q 


MOVL EXE$G6L.SCBrR4 sR4 sets SCRE 

MOVL. OLIV» “X14 ¢R4) sRestore original vector 
MOVL. #1*R0 SIndicate success and 
RET sreturn 

»PAGE 


BOFNIS ASCII “Search rerorts a match when it should not.” 
BOFNDL? .LONG »~BOFNED 


BOADO: ASCII “Search rerorts wrongs address an match." 
BOADILS «LONG + BOADT 


NOMAT? .ASCII “Search does not find match when it should." 
NOMATL? «LONG oo NOMAT 


TONE? sASCIT “BRSTEST successful completion." 
TONEL? LONG oo TONE 


«PSECT ARRAY* LONG 
OLDVe +LONG 0 


«LONG 0) 
+BLKL. 1 

ARRAY? — « BLAKL. 1000 FRELOCK OF 1000 LONGWORDS 
+LONG c¢) 


END BEGIN 
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in constraints, 2-13 


- (Period), 2-9 
eADDRESS, 2-5 
-BIN, 2-15 
eCASE, 2-7 
~CCODE, 2-3 
-CHANGE, 2-15 
eCREF, 2-15 
eDCODE, 2-3 
-DEFAULT, 2-5 
~ECODE, 2-3 
eENDIF, 2-14 
hexadecimal, 2-2 
IF, 2-14 
~IFNOT, 2-14 
LIST, 2-15 
~LTOR, 2-2 
eMCODE, 2-3 
»~NBIN, 2-15 
eNCREF, 2-15 
eNEXTADDRESS, 2-5 
eNLIST, 2-15 
eOCODE, 2-3 
eOCTAL, 2-2 
«PAGE, 2-3 
-PARITY, 2-7 
«RANDOM, 2-12 
-REGION, 2-11 
eRTOL, 2-2 
eSELECT, 2-7 
eSEQUENTIAL, 2-11 
SET, 2-7, 2-15 
~SHIFT, 2-7 
-TITLE, 2-3 
eTOC, 2-3 
e~UCODE, 2-3 
«VALIDITY, 2-6 
/INITIAL, 3-6 
/LIST, 2-17 
/NOLIST, 2-17 
7NOULD, 2-17 
/ULD, 2-17 


Address sets, 2-12 
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Address space, 2-11 
Address-spaces 

disjoint ranges, 2-11 
Allocation 

method of, 2-11 

random,. 2-12 

sequential, 2-11 
Arithmetic functions, 2-7 
Assembler 

description of, 2-1 
functions, 2-1 
Assembler user interface, 2-16 
Assembly 

microprogram, 2-1 
Asterisk characters 

in constraints, 2-13 


Base 

of numbers, 2-2 
Bit direction, 2-2 
Bit numbering, 2-2 
Blocks 

in conditional assembly, 2-15 
Boolean functions, 2-7 


Case function, 2-7 
Changing expression names, 2-15 
Characters 

in names, 2-4 
Command line 

MICLD, 3-5 

MICRO2, 2-16 
Comments, 2-4 
Communication 

for programs, 2-14 
Comparison functions, 2-7 
Conditional assembly, 2-14 
blocks, 2-15 

Constraints, 2-12 

characters in, 2~13 

inner, 2-13 

terminating, 2-13 

Contents 

adding entry to, 2-3 

field indicator, 2-9 
Continuation character, 2-180 
Controlling listing format, 2-15 
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Counters, 2-9 qualifiers 
in value-definition, 2-6 MICLD, 3-6 
MICRO2, 2-17 
Defaults, 2-5 Functions, 2-7 
for jump field, 2-5 MICLD, 3-1 
Defining MICRO2, 2-1 
address space, 2-11 
field-names, 2-4 Initialization 
value-names, 2-6 pattern, 3-2 
Definitions default, 3-2 
field, A-1 Initializing 
macro, A-12 WCS, 3-2 
Direction Initialization 
of bit numbering, 2-2 pattern 
Disjoint ranges file qualifier, 3-6 
in address space, 2-11 Instruction 
XFC, 4-1 
Entry vector, 4-2 Interface 
Error messages MICLD, 3-5 
MICLD, 3-190 MICRO2, 2-16 
Examples 
uSing MICLD, 3-6 Jump field, 2-5 
using MICRO2, 2-18 
Exceptions, 4-2 Keywords 
Execution - (Period), 2-15 
microprogram, 4-1 BIN, 2-15 
Expression-names, 2-7 -CCODE, 2-3 
changing, 2-15 : ~CHANGE, 2-15 
setting, 2-15 -CREF, 2-15 
Expressions, 2-7 ~DCODE, 2-3 
expression-names, 2-7 »ECODE, 2-3 
field contents indicator, 2-9 »ENDIF, 2-14 
function calls, 2-7 eHEXADECIMAL, 2-2 
numbers, 2-7 ~ICODE, 2-3 
predefined names, 2-9 ~IF, 2-14 
value names, 2-8 -IFNOT, 2-14 
Extended function call, 4-1 ~LTOR, 2-2 
-MCODE, 2-3 
Faults, 4-2 »~NBIN, 2-15 
Field contents indicator, 2-9 »~NCREF, 2-15 
Field definitions, A-1 »NLIST, 2-15 
Field name, 2-4 ~OCODE, 2-3 
Field-definitions -OCTAL, 2-2 
form of, 2-4 -PAGE, 2-3 
File «RANDOM, 2-12 
multiple input -REGION, 2-11 
MICLD, 3-5 «RTOL, 2-2 
MICR@2, 2-17 ~-SEQUENTIAL, 2-11 
parameters SET, 2-15 
MICLD, 3-5 -TITLE, 2-3 


MICRO2, 2-17 TOC, 2-3 


~UCODE, 2-3 


Left-bit, 2-4 
Listing controls, 2-15 
Listing file 

qualifier, 2-17 
Loader 

functions, 3-1 

user interface, 3-5 
Loading 

microprogram, 3-3 


Macro body, 2-9 
Macro definitions, A-12 
parameters, 2-19 
Macro names, 2-9 
Memories 
communication among, 2-13 
Memory-indicator, 2-3 
Messages 
error 
MICLD, 3-19 
MICLD 
error messages, 3-19 
functions, 3-198 
user interface, 3-5 
MICRO2 
description of, 2-1 
functions, 2-1 
MICRO2 user interface, 2-16 
Microinstructions 
continuation character, 2-16 
form of, 2-10 
Microprogram 
assembling the, 2-1 
executing the, 4-1 
loading the, 3-3 
Microwords, 2-11 
creation of, 2-11 
field-definitions, 2-4 


Names, 2-4 
characters in, 2-4 
macro, 2-9 
predefined, 2-9 
value, 2-6 

Number a field, 2-4 

Number base, 2-2 

Number, 2-7 
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function, 2-7 
Over-loading, 3-3 


Paging, 2-3 
Parameters 
file 
MICLD, 3-5 
MICRO2, 2-17 
Parity, 2-6 
Parity function, 2-7 
Patching 
entry vector, 4-2 
Pattern 
initialization, 3-2 
Pointer field, 2-5 
Predefined names, 2-9 
Predefined language, 1-2 
Predefinitions 
fields 
VAX 11/780, A-1 
macros 
VAX 11/780, A-1 
Program radix, 2-2 
Program title, 2-3 


Qualifiers, 2-5 
eADDRESS, 2-5 
»~DEFAULT, 2-5 
«»NEXTADDRESS, 2-5 
eVALIDITY 2-5 


Radix, 2-2 
Random allocation, 2-12 


Select function, 2-7 
Separators 
MICLD command line, 3-5 
MICRO2 command line, 2-17 
Sequential, 2-11 
Setting expression-names, 2-15 
Shift function, 2-7 
Sub-programs, 2-2 
Subtitle 
or program, 2-3 


Table of contents 
adding to, 2-3 


Title 
of program, 2-3 


ULD file 
qualifier, 2-17 

User interface 
MICLD, 3-5 
MICRO2, 2-16 


Validity, 2-6 
Value names, 2-6 
use in expressions, 2-8 
Value-definitions, 2-6 
vectors 
entry 
patching, 4-2 
interpretation of, 4-2 
Verifying 
installation of board, 3-1 
loading procedure, 3-4 


wCs, 1-1 
initialization of, 3-2 


WCS verification of board, 3-1 


Word 
initialization, 3-2 
Word width, 2-4 
Writable control store, l-l 
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